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Reliable PRIMARY STANDARDS 


for Research and Control Laboratories 


Since Primary Standards are the starting point for 
accuracy in many analytical determinations, they must : 







pass rigorous and extremely accurate tests. The care 
taken by Mallinckrodt chemists in controlling these im- f 
portant chemicals has made Mallinckrodt Primary 
Standards the choice of many laboratories. Refined to 
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meet predetermined purity specifications, these as well 
as all other Mallinckrodt Analytical Reagents are un- 
varying in their composition and reaction. 








Representative Primary Standards by Mallinckrodt . . 






ACID BENZOIC IRON WIRE 
ACID OXALIC POTASSIUM ACID PHTHALATE 
ARSENIC TRIOXIDE SODIUM OXALATE 
























Mallinckrodt manufactures nearly 500 chemi- 
cals for analytical and laboratory use. Send 

for the new catalog of Mallinckrodt Analyti- 
cal Reagents and Laboratory Chemicals show- 








ing predetermined maximum limits of 
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HANS A. S. VON EULER-CHELPIN ~ 


Hans von Euler, who shared equally with Arthur Harden the 
1929 Nobel prize ‘for researches into the fermentation of sugars 
and the enzyme action in the process” was born at Augsburg, 
Bavaria, on saa 15, 1873. From 1890-92 he studied paint- 
ing at Munich, then went to the University of Berlin to devote 
himself to natural science: physics under Max Planck, chemistry 
under Emil Fischer and Hans Landolt. After completing his doc- 
torate (1895) he went to Gottingen for physical chemistry under 
Nernst, then returned to Berlin for a stay in van’t Hoff’s labora- 
tory, an experience of great and determinative influence on his 
scientific life. 

Von Euler was appointed assistant and lecturer on physical 


chemistry at Stockholm in 1897, in 1903 he was made assistant ° 


professor of organic chemistry. After a period (1904-05) of 
study at the Pasteur Institute in Paris and under Thiele at 
Strassburg, he returned to Stockholm as professor of general 
and organic chemistry. Since 1906 he has been head of the 
chemical laboratory, since 1928 also director of the biochemical 








‘ \ 
institute and since 1938 of the laboratory for organic research) 

He and his collaborators have put out a vast volume of research, 
which is only partially mirrored in his books: ‘Grundlagen und 
Ergebnisse der Pflanzenchemie,” 3 vols. (1908); “(Chemie der. Hef 
und der alkoholischen Garung” (1914); “(Chemie der Enzyme,’ 
3rd ed., 4 vols. (1925-34); ‘““Homogene Katalyse” (with Olander; 
1931); “Biokatalysatoren” (1931). pit deed 

Recognition of his achievements has come from many countries: 
Honorary member of the Royal Institution.and of the, chemical 
societies of Rome, Paris, Warsaw, Bucharest; membershifi in the 
Academies of Stockholm, Copenhagen, . Helsingfors,. Munich; 
Halle, Gottingen, Vienna, Leningrad; honorary. degrees ; from 
Kiel, Bern, Zurich, and Athens. ‘He is president of the Swedish 
National Committee for ‘Chemistry, member of the Nobel‘Com- 
mittee for Chemistry, and vice-president of the Union Inter- 
nationale de Chimie. 


(Contributed by Ralph E. Oesper, University of Cincinnati) 
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IGNORANCE IS BLISS—OF A SORT. Ten 
years ago, despite the fact that we had just been edu- 
cated, we still knew so little about education that edi- 
torial copy dates never held any terrors for us. We 
could lay into the subject from almost any angle with 
enthusiasm and assurance. Of late we had begun to 
fear that the wisdom of age was overtaking us -and 
drying up, one after another, the founts of editorial in- 
spiration. However, in consultation with our psychia- 
trist, we have diagnosed this depressing hallucination 
for the attack of vapors that it is, and are prepared to 
carry on with renewed vigor. Our eager and expectant 
readers will doubtless be overjoyed to learn that there 
still remain educational topics which our ignorance per- 
mits us to discuss freely and without embarrassment. 

To others similarly afflicted we recommend the treat- 
ment that we find helpful—a course of reading in the 
works of modern educational wise men, preferably on 
the subject, “What is a university and why?’ The 
things some educators admit they don’t know, the 
things they unwittingly demonstrate they don’t know, 
and the things they know that aren’t so furnish the 
material for a very pretty exercise in laying things end 
to end and noting how far they reach. We added up 
as far as the conclusion that there is still ignorance 
enough to go around, and quit. 

Consider by way of instance the concept that used to 
be called ‘‘transfer of learning’ when we were exposed to 
Educational Psychology 201. Broadly stated, the 
educational aims and ideals of some of our brightest 
minds seem to imply a rather naive confidence in this 
concept. But what, actually, is known of it? 

As we recall it now, someone once took the trouble to 
demonstrate conclusively that there is, within the limits 
of experimental error, zero correlation between improve- 
ment in speed and accuracy in typing and improvement 
in the stroking and placement of one’s tennis back- 





hand. On the whole, our instructor took a rather 
gloomy view of the possibilities in this respect. Al- 
though we do not remember that the subject ever arose 
in class discussion, he doubtless considered it justifiable 
and necessary to subject commercial students to special 
courses in Business English. Even then, most of us 
grasped intuitively the fact that transfer of learning 
or skill is possible to the extent that two given situations 
or operations have similar elements, that the similarity 
is recognized, and that the skill acquired in one is ap- 
plied to the other. 

But this is at best only an extremely rough qualita- 
tive statement, and we cannot be certain that it is al- 
together accurate qualitatively. Is conscious recog- 
nition of a similarity between situations always neces- 
sary to a transfer of skill? There is perhaps some rea- 
son to suspect that it is not, at 1east so far as the pre- 
dominantly physical skills are concerned. To what 
extent, if any, does the nature of the skill in question 
affect its transferability? Do the results of experi- 
ments based on predominantly physical skills enable 
us to draw valid conclusions about purely mental skills? 

How much do individual differences have to do with 
skill transference? Where the element of similarity 
recognition is involved, it would seem that the indi- 
vidual intelligence must become a factor. To what 
extent does training or experience affect the ability to 
recognize significant similarities? Are such individual 
differences perhaps so great as to constitute the funda- 
mental basis for our rough classification of students 
as educable or ineducable? In short, is the educated 
man merely the man who can make a little learning go 
a long way because his transfer facility is high? 

So long as these and a thousand questions like them 
remain unanswered the “fine romance of discussion”’ 
need not wither. 
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JUSTUS LIEBIG, MAY 14, 1803- 
APRIL 18, 1873 


E. BERL 


Carnegie Institute of Technology, Pittsburgh, Pennsylvania 


BOUT one hundred years ago chemistry, through 
the deeds of our hero, got an upswing which 
seldom can be observed in the history of any 

science. In 1837 Justus Liebig was invited by the 
British Association for the Advancement of Science 
to read a report on the actual state of knowledge in 
organic chemistry. The consequence of this invita- 
tion was Liebig’s book published in 1840 on ‘‘Chemistry 
and Its Application to Agriculture and Physiology.”’ 
We do not know of any deed of any scientist which has 
had a greater effect on the welfare of mankind than 
this book and the ideas developed in it. The concep- 
tion of the reintroduction into the soil of all those 
components which form the ash of the harvested plants 
present in the form of inorganic and organic compounds 
allows the production of much more foodstuffs than 
could be produced before Liebig’s teachings. Liebig 
believed that the amount of nitrogen present as am- 
monium nitrite in the atmosphere and introduced into 
the soil by rain and mist would be sufficient to cover 
the needs of the plant for nitrogen compounds. This 
is the one real error in Liebig’s views, which may be 
explained through the fact that one hundred years ago 
the important réle of microédrganisms (Hellriegel and 
others) was unknown. 

At this time and later, the ideas of Malthus (1766- 
1834) were generally recognized. They expressed the 
view that an increase in the production of foodstuffs 
takes place according to an arithmetic progression; 
the increase in the population in a geometric progres- 
sion. Therefore, too many people will be on the earth 
and wars, pestilence, and famines must reduce the 
number of men. We know that through Liebig’s 
work Malthus’ laws are no longer valid, and that it 
would be possible, in this country, to produce food- 
stuffs necessary for the nourishment of several hundred 
million people. 

In one of his letters to Friedrich Wohler (1800- 
1882), Liebig says, “All that we can do, produce, and 
discover seems to me insignificant compared with what 
the farmer can do. Our progress in arts and sciences 
do not improve the conditions of the existence of men, 
and, if a small fraction of the human society wins in 
spiritual and material enjoyments of life, the sum of 
misery in the broad masses remains the same. A 
hungry man does not go to church, and without a 
piece of bread a child does not go to school. The 
progress of the farmer, on the other hand, diminishes 
the trouble and the uneasiness of men and makes 
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them susceptible for the good and the beauty which 
arts and sciences acquired, and then gives our prog- 
ress the foundation and the right blessing.” 

In 1838 an important paper was published by Liebig 
and Friedrich Wohler on “The Nature of Uric Acid 
and Its Derivatives.’ This paper is of greatest im- 


PICTURE OF LIEBIG DONE BY TRAUTSCHOLD. NoOw IN THE 
POSSESSION OF THE CHEMICAL SOCIETY IN LONDON 


portance. Here these great men say, “All our knowl- 
edge of such substances remain of low value, are only 
isolated facts without scientific connection as long 
as we cannot say anything about the manner in 
which the elements are combined, as long as we are 
not in a position to develop their rate of decomposition 
from their composition, and as long as we cannot 
prove the relationship between the physiological im- 
portance and the chemical nature.” 
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In the same year, based on the work of Graham 
(1805-1869) published in 1833 on phosphoric acid, 
Liebig published a most important paper on the ‘‘Con- 
stitution of Organic Acids.” With this publication, 
which was preceded by a short paper in 1837 with 
Dumas (1800-1884), Liebig brought clearness in the 
field of acids, showing that previous ideas of Lavoisier 
(1743-1794) and Berzelius (1779-1848) that all acids 
contain oxygen are wrong. In this paper the concep- 
tion of polybasic organic acids, based on Graham’s 














Justus LieBIG. FRoM A BAS-RELIEF BY H. Josst 


work, can.be found. We owe to Liebig the exact formu- 


lation of ‘‘equivalent’’ and “molecule.’’ If one sub- 
stitutes the term ‘“‘atomic weight” of an acid used by 
Liebig by the term ‘‘molecular weight,’ the difference 
between ‘‘equivalent’”’ and ‘‘molecule’’ becomes com- 
pletely clear. Acids, according to him, are certain 
compounds where the hydrogen may be substituted 
by metals. Neutral salts are components of the same 
class where hydrogen is substituted by the equivalent 
ofa metal. Liebig created in this paper the conception 
of the basicity of acids. He divided acids into mono-, 
di-, and tri-basic acids. Kekulé (1829-1896) twenty 
years later, developing his structural chemistry, 
wrote, ‘‘A large part of the present views is nothing 
else than a further expansion and a consequent accom- 
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plishment of the view used in the theory of the poly- 
basic acids.”’ 

In this same year, 1838, Liebig published a paper on 
Laurent’s (1807-1853) theory of organic compounds. 
In 1825, one year before Balard (1802-1876) dis- 
covered bromine (malicious tongues said that the bro- 


COURTYARD OF THE LIEBIG HOUSE IN DARMSTADT 


mine had discovered Balard) Liebig had isolated 
bromine. During his whole life he never forgot that 
the great ambition of a scientist—to have discovered 
a new element—was not attained: by him because he 
adhered to a wrong theory. Thirteen years later he 
expressed this in his language of impassioned eloquence, 
“IT know a chemist who, while at Kreuznach, many 
years ago, undertook an investigation of the mother- 
liquid from the salt works. He found iodine in it; 
he observed, moreover, that the iodide of starch turned 
to a fiery yellow by standing overnight. The phe-. 
nomenon struck him; he procured a large quantity 
of the mother-liquid, saturated it with chlorine, and 
obtained by distillation a considerable amount of a 
liquid coloring starch yellow, and possessing the ex- 
ternal properties of chloride of iodine, but differing in 
many of its reactions from the latter compound. He 
explained, however, every discrepancy most satisfac- 
torily to himself; he made a theory for himself about it. 

“Several months later, he received the splendid paper 
of Mr. Balard, and, on the very same day, he was in a 
condition to publish a series of experiments on the 
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behavior of bromine with iron, platinum, and carbon, 
for Balard’s bromine stood in his laboratory, labeled 
‘Liquid Chloride of Iodine.’ Since that time, he has 
made no more theories unless they are supported and 
confirmed by unequivocal experiments; and I can 
positively assert that he has not fared badly by so do- 
ing.” 

In the same paper (on Laurent’s theory of organic 
compounds, 1838) Liebig writes, ‘In the period of 
development of every science from the publications of 
the period result certain general relations which, 
through new discoveries each moment, are changed 
and improved; there results a tendency to arrange 
the acquired discoveries and to find the common tie 
which binds them together. Our theories are the 


PICTURE OF SCHLEIERMACHER FOUND IN THE LIEBIG HOUSE 


expression of the views of the time; true in this re- 
spect only are the facts, the explanation of their rela- 
tion only more or less approaches the truth.” 

In 1839 Liebig developed his far-reaching ideas con- 


cerning fermentation. His publication on the ‘‘Phe- 
nomena of Fermentation, Putrefaction, Decay and 
Their Causes’ taught that a substance which itself is 
in a stage of transformation can produce a similar trans- 
formation in another substance in contact with it, or 
can make it capable of suffering the same changes 
which occur with itself. With this important publica- 
tion and in letters (1837-1839) to Wohler, Liebig came 
in opposition to Berzelius’ conception of the ‘‘catalytic 
power” which this great Swedish scientist, first 
Liebig’s friend and then his enemy, coined in 1835. 
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Liebig’s views on fermentation, the transfer by a kind 
of molecular impacts, were the starting point of dis- 
cussions with Pasteur (1822-1895) in 1860 and 1870. 
We see the renaissance of these views in modern theories 
concerning the transfer of molecular oscillations. 

One hundred years ago Liebig was at the zenith of 
his experimental work which was the basis for those 
far-reaching summations of ideas which he afterward 
published in the form of books, and which, as the 
work of no other scientist, have influenced organic 
chemistry, agricultural chemistry, and physiological 
chemistry. 

Ten years ago the writer published letters* of Liebig 
which, as a young man, he wrote to his parents, to his 
protector, Schleiermacher{, and to a friend, August 
Walloth. These letters were written in Heppenheim 
(near Darmstadt) when he was a boy of fourteen or 
fifteen years, during his stay in Bonn and in Erlangen 
with K. W. G. Kastner (1783-1857), and in Paris. 





FAMILY TREE OF JuSTUS LIEBIG. ORIGINAL IN THE 


LieBIG House 


The most important letters are those which Liebig 
wrote from Paris. Through Schleiermacher’s inter- 
vention, the Grand Duke Ludewig I of Hesse (1753- 
1830) gave money for his studies there (1822-1824). 
Based on these letters, several of which are badly 
damaged by the ‘‘censorship of mice,’’ and based on 
letters which Liebig wrote during the first years (1824— 
1827) of his professorship in Giessen to Schleiermacher, 
it seemed possible that in the archives of the Hessian 
government in Darmstadt further letters of Liebig 

* Liebig’s letters to his parents are in the possession of Mr. 
Karl Liebig, Valparaiso, a grandson of Liebig’s youngest brother, 
Karl. The letters to Schleiermacher are in the personal archives 
of the former Grand Duke of Hesse. The letters to Walloth be- 
long to the city of Darmstadt. 

} Schleiermacher, belonging to a family whose members con- 
tributed to progress in spiritual life, was the cabinet secretary, 
and the right hand of the Grand Duke of Hesse. Schleier- 


macher established an antediluvian cabinet at Darmstadt which 
at this time and later was of outstanding importance. 
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might be found concerning his proposition to build a 
hydrochloric acid and bitter salt (MgSO,) plant in 
Salzhausen (Hesse) (1824-1829). By a happy acci- 
dent these documents were unearthed. They were 
also published in 1930 by the writer. They give 
a very interesting picture of Liebig’s character and of 
the industry of heavy chemicals a hundred years ago 
in South Germany. 

We may understand some of Liebig’s great qualities 
when we go back to his ancestors. On his father’s 
side they were farmers near Darmstadt.* We do 
not know of anyone among them who had ever shown 
intelligence above the average. Liebig’s father (1775- 


From “Mothers of Famous Men”’ 
LIEBIG’S MOTHER 


1850) was a kind of a Faust. He was the owner of a 
small drugstore, producing and selling inorganic paints, 
lacquers, and varnishes. He prepared some of the 
materials to be sold, and he made experiments in a 
small laboratory. It may be interesting to note from 
Liebig’s letters that his father introduced illumination 
with gas very early, and made experiments with ma- 
nures. We may well believe that Liebig’s outstanding 
work in agricultural chemistry probably started from 
discussions at home. Liebig’s genius certainly came 


* After the War of Thirty Years one of Liebig’s ancestors mar- 
ried a Jewish girl named Bliha. 
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from his mother’s (1782-1855) side (as this is often 
observed with other great men). Liebig’s mother, 
Maria Carolina, was an illegitimate child. According 
to one version, her father was a journeyman tailor 
from Ulm who afterward perished in the storms of the 
French Revolution. Another version of greater proba- 
bility seems to prove that Liebig’s grandfather was a 
Jewish merchant. When, in 1928, the writer visited 
a member of Liebig’s family, he heard the words, 
“You know certainly that we Liebigs have Jewish 
blood in our veins.’’f 

Justus was the second-born of ten sons and daughters. 
With the exception of him, none of them was distin- 
guished with any outstanding intellect. Here Nature 
produced one of those inexplicable phenomena, in 
creating one individual with such outstanding quali- 
ties that his head touched the stars. 

Liebig’s mother was the cause of successful specula- 
tions during the Napoleonic Wars which brought well- 
being to the Liebig family. Before the Continental 
Blockade started, she bought great quantities of sugar 
which were sold during the blockade with profit. She 
convinced her husband that the necessary money should 
be given to Justus so that he could study under K. W. 
G. Kastner in Bonn and Erlangen. His stay in Paris 
cost more money than he got from the Grand Duke 
of Hesse. His parents paid the balance. His 
mother certainly very often calmed down the impetuous 
character of her husband which was inherited by 
Justus who describes himself as a “vehement and 
impetuous man.” Pictures show that Liebig had his 
mother’s wonderful eyes, hooked nose, and high 
forehead.** 

It is known that Liebig left the high school of his 
native town at the age of about fourteen because he 
was not interested in the philological education given 
there. He came to a pharmacist in Heppenheim, 
near Darmstadt, where he was not treated well. He 
returned to Darmstadt. He spent two years there in 
the store of his father, and became acquainted with 
materials of all kinds and their properties, carried out 
different experiments in the laboratory where his 
father worked, and read all the books on chemistry 
which he could find in the library of the Grand Duke 
of Hesse. Here he learned to ‘think in phenome- 
nons.”’ 

It is very interesting to see from the letters written 
by young Liebig in Bonn and in Erlangen how excel- 
lently he was informed concerning the properties of 


+ Liebig today could not occupy a chair in one of the German 
universities. The same would be true for his successors, Adolf von 
Baeyer (1835-1917) and Richard Willstatter (1872-). The world 
would be much poorer in many respects if those great men would 
have been banished from their important work by race hatred. 
In 1871, after the war between France and Germany, Liebig him- 
self found eloquent words against such prejudice, ‘It will be on 
the neutral ground of science that the best minds of the two na- 
tions must meet in endeavoring to reach the high goal common to 
both. The feeling of fraternity will gradually contribute to 
mitigate the bitterness with which the deeply wounded national 
pride of the French is filled.” 

** Liebig’s sister, Elise, writes (May, 1870) to one of her sons, 
“We children of my great mother do not fear death.” 
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many different materials. In his seventeenth and 


eighteenth years he gave his father much information 
about the production of inorganic dyestuffs of different 
kinds. 

At this time Kastner was one of the best known pro- 
fessors of chemistry in Germany. With the exception 
of Doebereiner (1780-1849), who carried out most im- 
portant work in Jena, Mitscherlich (1794-1863) in 








From “Von Davy und Débereiner bis Deacon” by Mittasch 
and Theiss 


WOLFGANG DOEBEREINER 


Berlin, and Strohmeyer (1786-1835) in Gottingen, 
no men who were outstanding in chemistry taught in 
Germany. Kastner belonged to those professors of 
this period who in their teaching used confused, natural 
philosophical ideas. Liebig afterward described Kast- 
ner’s teaching in chemistry as rather poor. This 
teacher could not give him much, but it seems that his 
influence was, nevertheless, important. He recom- 
mended Liebig to the Grand Duke of Hesse and to 


the faculty of the Giessen University. Through 


him Liebig got his doctor’s degree at the age of twenty. 
A paper, dating from his Erlangen period but published 
in 1822 when he was in Paris, is remarkable because 
Liebig describes experiments on silver fulminates 
which were carried out by him during the previous two 
years (therefore, in his seventeenth and eighteenth 
year). 

About one hundred twenty years ago Darmstadt, 
the capital of the Hessian-Darmstadt state, was a 
rather small place of about fifteen thousand inhabi- 
tants. Schleiermacher, the Grand Duke’s chancellor 
and a friend of the great Cuvier (1769-1832), cer- 
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tainly knew Liebig’s family very well. On the rec- 
ommendation of Kastner and Schleiermacher, the 
Grand Duke Ludewig I of Hesse spent most of the rather 
large sums necessary for Liebig’s studies in Paris 
(from November, 1822, to April, 1824) in spite of the 
fact that Justus was somewhat entangled in student 
unrest in Erlangen. Never was money better used 
than in this case. Here in Paris Liebig saw the light 
of the world. 

The young Liebig felt at this time that the great 
Berzelius (1779-1848) in Stockholm and his pupil, 
Mitscherlich (1794-1863) had perfected to a certain 
degree the so-called mineral chemistry. Further 
great development was to be expected in the chemistry 
of plant and other organic matters. The French school 





From ‘Von Davy und Débereiner bis Deacon’’ by Mittasch 
and Theiss 


EILHARDT MITSCHERLICH 


with Chevreul (1786-1889) and Gay-Lussac (1778- 
1850) had just carried out outstanding research in this 
field. Great teachers and research men taught at 
this time in Paris. This apparently was the reason for 
Liebig’s studying in Paris. In his younger years 
Liebig had no interest in politics, arts, and music; 
his only interest was chemistry, nothing but chemis- 
try. (The Grand Duke of Hesse was one of the great 
admirers of Napoleon who died only a year and a 
half before Liebig came to Paris.) 
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Some of Liebig’s early letters may be reproduced 
which show his early maturity, his steadiness in 
pursuing his aims, and his incredible diligence. In 
practically all his earlier letters wishes are expressed 
for money from his parents and from the Grand Duke 
of Hesse through Schleiermacher. In his later life 
Liebig was immune toward money. Letters from which 
his impetuous character can be seen, and which brought 
him in temporary opposition to his father and to the 
Hessian envoy in Paris, are not reproduced here. This 
selection is ended with a letter to a friend of his youth, 
August Walloth, from which Liebig’s kindness and 
his method of working can be seen. 

In these letters the wonderful relationship between 
Liebig and Wohler is not mentioned. It may be 


MeERcK ROOM IN THE LIEBIG HOUSE IN DARMSTADT 


fitting to cite here Liebig’s own words of characteriza- 
tion of the fundamental, different talents of both great 
heroes. 

“While in me the disposition prevails to search for the resem- 
blances in the behavior of substances or their compounds, 
Wohler possessed an incomparable power of observation for 
differences; a sharpness of observation was combined in him 
with an artistic skill and a geniality in finding new ways and 
means of examination or analysis as only few men possess them.” 


Like Pasteur, Liebig was a passionate fighter all hislife. 
Both tried to find the truth; both helped mankind better 
than anyone before or afterward. Liebig’s best friend, 
Wohler, could not change his opinions, especially not 
in his later life. He and Berzelius later on could not 
come together, and they separated in 1845 as the 
worst enemies. 


TO HIS PARENTS, BONN, NOVEMBER 1, 1820 


This semester I have taken experimental chemistry, experi- 


mental physics, and pharmaceutical chemistry. I take these 
courses and I hear also meteorology, encyclopedia of the natural 
sciences. I am rather busy this winter. In summer I may 
take mineralogy, and soforth. Kastner promised me that I may 
be present as an assistant in-his private experiments. This 
would be a wonderful opportunity if he keeps his promise. I 
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see him from time to time. I told him also about my treatment 
of cobalt ores and the very peculiar phenomena which happened 
thereby. He desires now to analyze this ore in my presence, 
and he asks me to bring him more of it. Therefore, send at 
once at least four ounces and add at least two lots of the mineral 
green of Gotha and two lots of our self-produced myrin and the 
dissolution of the cobalt ore and the yellow residue from the 
evaporated nitric acid solution and a small sample of Viennese 
green which I have made and the calcined cobalt ore. 

I take great pleasure in my studies. The more one penetrates in- 
to it, the more it pleases one. Now I perceive how little I know 
and how much I must learn so that I can say, ‘‘J know something.” 


TO HIS PARENTS, BONN, FEBRUARY 1, 1821 


Yesterday we made lead chromate, glowing iron chromate 
with saltpeter, extracted it, and, with the dissolved potassium 
chromate, we precipitated a solution of lead acetate, but so that 
acid was in excess. The precipitate settled magnificently. 
Also we produced the morphine, this special alkaloid from the 
opium which may be the essential part of the Aqua Tofana. We 
ground one ounce of opium with concentrated acetic acid until 
the mixture was uniform, filtered the acetate of morphine, added 
ammonium, wherby it did precipitate. The filtered liquid con- 
tained the meconic acid, which was precipitated with acetate of 
barium, as barium salt of meconic acid and was precipitated 
afterward with K. describes in his magazine a process to 
produce oxydized calcium chloride which he recommends as a 
remedy to promote the growth. At Schénebeck a plant for this 
fertilizer has been established. I will furnish you the description 
of its preparation 


TO HIS PARENTS, BONN, FEBRUARY 20, 1821 


I have prepared the new metal, cadmium, from the Silesian 
zinc, also iodine from the sodium salt of hydro iodine acid, 
cinnabar and the blue molybid acid, tin oxide, which is known 
as Richters blue carmin. To produce blue carmin from the 
indigo, one needs an addition of alum earth. One now gets many 
earthen vessels from London which are covered with platinum, 
which are not attacked by any acid, even vitrioloil. They are 
used as coffee things, candlesticks, and so forth. The platinum 
has the same value as silver. If experiments would give good 
results, one could make enormous sums of money because the 
vessels are in great demand. 


TO HIS PARENTS, ERLANGEN, MAY 20, 1821 


I take botany this summer with Professor Schubert, and tech- 
nology, crystallography, and physics. I will do a lot of work 
this summer with botany because I need this very badly. Kast- 
ner gives us chemistry only in the winter semester. I need also 
Kurt Sprengel’s ‘‘Science of Herbs.” 


TO HIS PARENTS, ERLANGEN, NOVEMBER 18, 1821 


During this summer I have studied physics, botany, and 
technology with all diligence. Whether I will accomplish any- 
thing in those professions, time will show. The future is no 
longer dark before my eyes. I have made up my mind to devote 
myself completely to teaching. Kastner himself has encouraged 
me in this. I awake, so to speak, to a new life because I see 
before me the goal which I want to reach. This winter, accord- 
ing to a proposal of Kastner, I shall furnish an analysis of a 
fossil. This is intended to be printed in a journal so that I 
may be known a little in the learned world. Kastner will send 
a copy of this publication directly to the Grand Duke whom he 
knows personally. He will recommend me and, at the same 
time, ask for a scholarship for me. Then if the Government is 
on my side, and I have no doubt that this will be the case be- 
cause chemists are rare in our country, I will have made my 
fortune. 

Because chemistry and physics are no faculty sciences, I 
shall give a course in Darmstadt in experimental chemistry, 
and, if I get approval, I shall easily get a call to a university, or 
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in association with other men, according to Kastner’s wishes. 
I could establish an institute like that of Trommsdorf which 
certainly will be supported by the State. Therefore, during 
this winter, I study chemistry and analysis with great diligence 
and zeal. 
hope that I shall meet your expectations some day. 


TO SCHLEIERMACHER, PARIS, NOVEMBER 26, 1822 


The classes started November 8. I attend the course in 
physics given by Gay-Lussac, chemistry by Thénard (1777- 
1857), mathematics, zodlogy, and mineralogy. At the Royal 
Academy one course lasts a whole year. The lectures are di- 
vided, therefore, into two parts. In the second semester of the 
course, the teachers of the first term are replaced by other pro- 
fessors; therefore, during the next summer term Gay-Lussac 
will be replaced by Biot (1774-1862), and Thénard by Dulong 
(1785-1835) so that the latter continues and finishes the lectures 
which the first have begun. 


TO SCHLEIERMACHER, PARIS, JANUARY 17, 1823 


Concerning natural sciences, there is no other country (mean- 
ing France) where they flourish so much and where they are so 
much a part of the practical life. This can be explained only by 
the outstanding mathematical disposition of the French scien- 
tists, rejecting everything which is useless and hypothetical. 
Gay-Lussac treats chemistry as a great master. The same is 
true for Thénard. The experiments are carried out by using 
materials lavishly. In this respect the governemnt does not 
spare any expense, and it seems as if the French want to impress 
the masses by brilliant experiments. Foreigners are getting 
along very well because outside of Paris it would be difficult to 
find such a combination. Gay-Lussac possesses also the special 
art of accomplishing very much with very little. Thénard 
seems to be less gifted in this respect. 

Clement’s (1779-1841) application of chemistry to arts has a 
purely practical tendency. One finds used in his lectures every- 
thing in relation to life and, furthermore, useful things newly 
discovered or invented for factories. “Because Clement is 
known as an excellent chemist one always finds new and interest- 
ing results in his lectures. It would be a very great pleasure to 
me if you would allow me to tell you those things in the future. 

Through the kindness of Professor Knuth, collaborator of 
Mr. von Humboldt, I had the opportunity to attend the meeting 
of the Royal Academy, and had the pleasure to make the ac- 
quaintance of Vauquelin (1763-1829), Gay-Lussac, and other 
illustrious men. The greatest sensation in this meeting was the 
discovery of a compound of iodine with a hydrocarbon which 
was obtained by bringing a compound of metallic potassium 
with antimony in contact with a solution of iodine in alcohol. 
It forms a white, solid mass. 


TO HIS PARENTS, PARIS, FEBRUARY 17, 1823 


You asked me for the description of a distillation apparatus. 
In view of your rather small requirements, it would not be ad- 
visable for you to have such an apparatus built for 5000-6000 
florins. How easily such a sale stops and then the apparatus 
stays in the lumber room! The distilleries here are really at 
the top of perfection. Nowhere can one see more perfect ma- 
chines for distillation. Where thirty to one hundred men were 
used, only three to ten men will do their work today just walking 
around. The apparatus are constructed in such a way that 
they are filled automatically, and in the outside condensers one 
always finds strong alcohol. In the course in chemistry which I 
take with Clement-Desormes, chemistry applied to arts, this 
process must be discussed very soon and I will send you the 
calculations. 


TO AUGUST WALLOTH, PARIS, FEBRUARY 23, 1823 


Vain on my very little knowledge, I came to Paris, expecting 
my life here would be only a promenade, and all at once I find 
myself among people of whom I am the most insignificant. It 
struck me like a bolt from the blue sky, but what a beneficial 


I am studying languages and mathematics, and I ~ 
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thunderbolt! The old tree of prejudice with its deep roots is 
smashed, and in place of the old there is growing up a slowly- 
developing, new tree with green foliage, and I hope, because the 
destruction is at the same time the blossom, a fruit-bearing tree 
will result. You see that a metamorphosis has taken place in 
me in the meanwhile. The lectures of Gay-Lussac, Thénard, 
and others are the cause of this. Science is no longer an old 
horse which one has only to saddle so that one can ride on it. 
It is like Pegasus—the more I try to reach it, the more it flees 
from me. 

I thought I had worked hard in Darmstadt, but in Paris the 
daily song is from seven in the morning until midnight and later, 
and I enjoy it. 

I neglect my beloved Latin, but instead I am studying Italian 
and afterwards English. I must say that I am making progress 
in Italian. I am getting along rather nicely with the French 


PORTRAITS OF LIEBIG AND FRAU LIEBIG BY THIERSCH 


language. It progresses rather slowly. I believe I could speak 
fluently at home, but here in Paris I am still a great bungler. 
I am glad I have no more difficulties in my courses and under- 
stand all in my conversation but my own talking 


TO HIS PARENTS, PARIS, MARCH 30, 1823 


The second series of lectures have now started and instead of 
Gay-Lussac and Thénard, Dulong and Biot are lecturing. The 
diligence of the French scientists must be praised very much. 
Up to now nobody thinks of taking'a vacation. The Easter 
holidays passed without my enjoying the festival. As usual the 
lectures ended on Saturday and were continued on Monday, 
the second holiday. Only in August the long vacation starts. 
It lasts two or three months. I hope I can do a lot of work 
during this time because I will have leisure enough for making 
up my studies. The time during the semester is not sufficient. 


KASTNER TO GRAND DUKE LUDEWIG, 
ERLANGEN, JUNE 29, 1823 


Your Royal Highness had the grace to grant my most sub- 
missive request to support the young Liebig. Expressing my 
deepest gratitude I take the liberty to enclose the diploma which, 
on my proposal, the faculty unanimously conferred on Dr. 
Liebig, hoping and wishing that Your Royal Highness will always 
bear my brilliant pupil in gracious remembrance. His work will 
be a blessing for your country, and I am certain that in the years 
to come Liebig will bring respected advantages to his fatherland 
and to science. 
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LIEBIG TO HIS PARENTS, PARIS, AUGUST 6, 1823 


I mentioned in my last letter (of July 17, 1823) that I made an 
interesting discovery, and that I delivered a memorandum to the 
Royal Academy. I want to give you more details. I have 
found an acid which is formed by the action of alcohol on nitric 
acid. The combination of this acid with metal oxides forms the 
silver fulminate, the mercury fulminate, and others. Then I 
have discovered a copper fulminate, an iron fulminate, a zinc 
fulminate, and many others which have given many headaches to 
the French scientists. You will read these things lateron. My 
memorandum was thus ready. It was looked over once more by 
Thénard and then we went together to the Academy. To my 


FRIEDRICH WOHLER 
PORTRAIT IN POSSESSION OF THE GERMAN CHEMICAL SOCIETY 


, 


great surprise, my paper was read first. Thénard, being presi- 
dent of the Academy, could not read it, but Gay-Lussac had the 
kindness to report on it. I brought the new salts and prepara- 
tions along with me and placed them before the assembly. Dur- 
ing the reading of my rather long memorandum, the audience 
showed their appreciation, and at the end of the lecture the 
members gave me the most convincing mark of approval. Even 
Mr. von Humboldt, the famous traveler, came to me and talked 
with me nearly one hour. Finally Gay-Lussac and Dulong were 
named reporters. They will make the report to the Academy 
on Monday. I am certain that it will be in my favor. In the 
following months it will probably appear in the Annales de 
Chemie, and I shall send several copies to my most gracious 
prince, and to Honorable Mr. Schleiermacher. I am convinced 
that this will give them great pleasure. 

Counselor Kastner got a copy immediately and you will read it 
in German in his journal next month. I sent it also to Oerstedt 
(1777-1851) in Copenhagen and to Thomson (1773-1852) in 
London. 
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TO HIS PARENTS, PARIS, OCTOBER 6, 1823 


My situation has not changed at all. It has improved because 
I get acquainted with many highly respected chemists. Since 
my last paper I am no longer considered a stranger. I am, so 
to speak, admitted to their caste. One supports me in every 
respect, I mean in scientific matters, and this is all that I can 
wish and that is necessary to me. I am now in correspondence 
with several German scientists, among others with Doebereiner 
in Jena who writes very often. 


PARIS, DECEMBER 16, 1823 


Concerning Liebig’s paper on mercury fulminate, an 
expert opinion was given by Gay-Lussac and Dulong. 
At the end it reads, 


“*, . il reste a décrire et a étudier un grand nombre des com- 
posés salines dont l’existance ne pouvait étre soupconnée avant 
la découverte de Mr. Liebig. Ces divers questions seront 
examinées dans un mémoire dont l’auteur s’occupe. 

“Ce travail trés remarquable par les apercus nouveaux qu’il 
renferme doit faire concevoir les plus hautes espérances du talent 
de son auteur.” 


The report is signed by Gay-Lussac and Dulong. 


TO SCHLEIERMACHER, PARIS, FEBRUARY 3, 1824 


It has given me the greatest pleasure that you showed so much 
appreciation of my research work which not only required a long 
time and effort, but was combined with the greatest danger to 
my life. I am grateful for your kind advice. I will hasten my 
departure which may be delayed for some time because Gay- 
Lussac wants to carry out some more experiments on the same 
object with me. I cannot reject this because the advantage for 
me of doing work with such an illustrious man in scientific lines 
is too great. Monsieur Cuvier promised to give me several fos- 
sils for you before leaving. 

Because we have no real chemists in our country, I believe that 
my appointment will not encounter great difficulties. It would 
be unpleasant for me to be a burden to my parents any longer. 
Their sacrifices for me are already great enough. Mr. von Hum- 
boldt will have the kindness to write to you about this. 


ALEXANDER VON HUMBOLDT (1769-1859) TO THE 
GRAND DUKE OF HESSE, PARIS, FEBRUARY 5, 1824 


Monseigneur, un homme de lettres dont les voyages et les 
travaux ont eu le bonheur de tirer quelquefois l’intérét bienveil- 
lant de Votre Altesse Royale ose Lui adresser une humble priére. 
Il la dépose avec confiance aux pieds d’un Souverain qui a fait de 
si nobles sacrifices pour les institutions destinées au progrés des 
sciences. Nous avons eu l’avantage de posséder parmi nous un 
de Vos sujets, Monseigneur, qui par la supériorité de son talent, 
les vastes connaissances en chimie et la sagacité de son esprit a 
vivement tiré l’attention de l’Institut Royale de France; le Doc- 
teur Liebig joint aux qualités de l’esprit cette douceur de carac- 
tére et cette aménité de moeurs qui est commune parmi les sav- 
ants de son age. Si ma faible voix pourrait étre de quelque poids 
je supplierais Votre Altesse Royale de continuer 4 M. Liebig les 
effets de sa protection particuliére. Ce sera un Professeur qui 
honorera notre patrie et la vive reconnaissance dont je serai 
pénétré pour le Souverain qui daigne honorer un talent si dis- 
tingué sera partagée par mes confréres a l’Académie, MM. Gay- 
Lussac, Thénard, Dulong et Vauquelin. 

Je suis avec respect Monseigneur de Votre Altesse Royale le 
trés humble et trés obéissant et trés fidéle serviteur. 

le Bn. Al. de Humboldt 


Another letter was added to Schleiermacher where one 
finds the following excerpt. 


“Daignez .. . agréer en mon nom et au nom de mes confréres 
de I’Institut l’hommage de notre reconnaissance pour tout ce que 
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vous ferez pour un jeune savant qui a débuté d’une mani€re si 
brillante dans une science dont mes occupations m’ont éloignés 
depuis quelques années 


On May 26, 1824, Liebig was made professor of the 
University of Giessen, without the faculty being asked, 
which was contrary to the usual practice. 


TO AUGUST WALLOTH, GIESSEN, SEPTEMBER 23, 1824 


They have decided to build a new laboratory. Since the bar- 
racks offered enough space, one of the annexes with columns was 
chosen. Before they made up their minds three months had 
passed, in spite of my constant urgings. Imagine three months! At 
this moment I am busy with the internal installation. Whether 
this can be finished within five weeks, only Heaven knows. 
But in five weeks I have to start my lectures. Imagine, for buy- 
ing instruments, reagents, and materials for the laboratory, I 
could get a donation of one hundred florins* after great difficul- 
ties. May Heaven have mercy on me! HowcanI manage with 
so little?’ But I could stand all of this if only I could be spared 
the endless chicanery of Zimmermann (1782-1825) and his clique. 
They embitter my life here and spoil every pleasure. I use all 
my time for preparing my lectures, filing my papers, attending 
parties and balls, and visiting the Busch garden. This, in a few 
words, is what I have to add. Let me have news from you very 
soon, and do not punish me although I deserve it. You know 
that your thread of patience is a chain of iron, but mine is like 
a spider web. 


TO SCHLEIERMACHER, BINGEN, MARCH 30, 1825 


I will stay here a few days longer with Mr. Moldenhauer, and I 
will continue my trip to Kreuznach. I have again investigated 
the mother liquid of the Kreuznach brine and I find that its con- 
tent in iodine exceeds considerably that of the brine of Salz- 
hausen. 


TO SCHLEIERMACHER, GIESSEN, JUNE 23, 1825 


On the occasion of my analysis of the brine of Salzhausen, I 
have proposed to the Secretary of Finances to use the produced 
mother liquid for the production of hydrochloric acid and bitter 
salt. A short time ago I got word to build a plant at Salzhausen 
for hydrochloric acid and bitter salt which actually will bring the 
state a sum of two or three thousand florins. 


TO SCHLEIERMACHER, GIESSEN, JULY 30, 1825 


You will see from the enclosed prospectus that Professor Werne- 
kingk, Umpfenbach, and I have united to establish a chemical- 
pharmaceutical institute. In Germany there are only two such 
institutions; one at Erfurt under the direction of Professor 
Trommsdorf; and the other in Jena, erected by Professor Gobel. 

The number of those who have applied every year as freshmen 
at the institute is so great that both can accept hardly one-sixth of 
them. The number of those to be accepted is fixed at twenty. 
I believe that we together could do much more than if one alone 
would direct the institute, because a personal interest will be in- 
creased considerably by a joint action. We have no doubt at all 
of the great success, especially since Professor Schmidt has de- 
cided to lecture on physics. For Giessen and the university 
this is not without fame. There will always be about twenty 
or thirty which will increase the number of students. 


TO SCHLEIERMACHER, GIESSEN, JULY 23, 1825 
(FOUR DAYS AFTER ZIMMERMANN’S SUICIDE) 


The death of Professor Zimmermann was painful tousall. But 
this incident cannot make me blind to the good which will spring 
from it. Since I am here, Professor Zimmermann announced 
free (non-paid) lectures on chemistry. They really were not 
given, because the students preferred to come to my lectures on 
the same subjects. I believe I can rightfully apply for the regular 
professorship in chemistry which became free by his death. 


* About forty dollars. 
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TO SCHLEIERMACHER, GIESSEN, FEBRUARY 16, 1826 


As soon as the water no longer freezes under my hands in the 
laboratory, I shall carry out more exactly this analysis (of the so- 
called “‘red fire,”) and if you will allow it, I shall publish this in 
Kastner’s Archiv, because I have used a new method for this 
analysis. 


TO SCHLEIERMACHER, GIESSEN, JULY 2, 1827 


My chemical institute has been supported more this year from 
abroad than from this country. Among my pupils are French 
and Dutch. I hope it will increase much more next year and 
that the students will be convinced that something can be learned 
here. 


TO AUGUST WALLOTH, MUNICH, JUNE 1, 1870 


The remembrance of you, my dear Walloth, is to me the clear- 
est and purest and dearest of my youth. It would make me 
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PICTURE OF FRITZ HABER BY EUGENE SPIRO AND MEDALLION 
OF NIKODEM CARO 


very happy if you could arrange to visit me here in Munich for a 
few weeks. Think over my proposition and if only you have a 
strong will you can execute it. For me it would be a gain to talk 
with you of bygone days, and you would learn other more inti- 
mate things about my life. I am still my old self. I cannot 
study just to collect knowledge in the same way as one perhaps 
brings timber from the woods and cuts it up in summer for use 
in winter time. I can do creative work only by spinning out of 
me the material which has been accumulated gradually in me, 
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and only then comes the time for me to acquire all suitable mat- 
ters outside of me and to use them. 


Liebig, in spite of all the honors that could be be- 
stowed on a scientist, remained a humble man. This 
can be seen from many of his writings and his sayings, 
of which one may be placed at the end of this study. 


JOURNAL OF CHEMICAL EpucATION 


LETTER TO GRAHAM, 1852 


When I reflect that whatever of good a man accomplishes flows 
from an inner impulse of which he is often but imperfectly con- 
scious, and that a higher power has a part in all his labours of 
usefulness, giving to them their life-germ and their capacity for 

growth, I must own that, in receiving this noble present, I am 
blessed far beyond my deserts. 





A PLEA for the CREATION of 
COURSES in SCIENTIFIC 


JOURNALISM 


EDGAR FRIEDENBERG* 


Centenary College, Shreveport, Louisiana 


unhesitatingly that scientific education is prog- 

ressing rapidly. New courses are being added 
to the curricula of our schools almost daily. The de- 
gree requirements in scientific subjects are being made 
ever more rigid. The young M.S. or Ph.D. in chem- 
istry emerges from the university with much better 
training and greater knowledge than his counterpart 
of twenty years ago, and unfortunately, knows it, al- 
though his accomplishments may not be the greater 
for it. He reaches with insufferable assurance for the 
exact piece of apparatus or reagent which he needs for 
the task at hand, and would laugh to scorn any col- 
league who did not. 

His horror at the chemist who uses an aldehyde 
when a ketone would be slightly better is almost un- 
bounded; the tragic sight of an otherwise personable 
young man reaching for a Florence flask when an 
Erlenmeyer is indicated moves him to a mixture of 
tears and contempt. Never, under the greatest men- 
tal strain, would he confuse the end-point of methyl 
red and bromcresol blue, and his heart goes out to one 
who might. 

But this same chemist, chuckling over the misfor- 
tunes of his fellow who has not such good technic while 
writing the results of his latest unpublished research, 
does not reach so assuredly for his tools now. Fumb- 
lingly, he secures a coérdinating conjunction where only 
a subordinating will do, and that preposition with which 
he ties down a phrase has a very awkward appearance. 
The accurate balance with which he connected his con- 
denser to the distilling flask does not appear in his sen- 
tence structure. And he who weighed a buffer salt 
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fe most conservative person today would admit 


* Present address: 
California. 


to four decimal places will not weigh a descriptive ad- 


jective at all. 


Should he be taxed with his inaptitude, the chemist 
would undoubtedly reply, ‘““But I am not an author, 
only a chemist,’”’ which would be only true in a very lim- 
ited sense. It is unfortunately true that most scien- 
tists are not authors, and the so-called literature which 
their papers cite is not of the highest quality. But they 
all have the responsibility of an author. When they 
state that they are not authors, they make, not an alibi, 
but a confession. 

One would certainly expect that men of science would 
deem publication important enough to lavish a little 
care on the articles they release. Publication is their 
only possible claim on the memories of posterity. It 
is through publication that they assure themselves the 
right of prior discovery, and to publication that they 
appeal to make them known to their fellow scientists. 
Very few of them would be willing to advertise to the 
world at large that they are ungrammatical old bores, 
and yet they are willing to play just that part in the only 
device by which they reach an extended audience. 

But perhaps the very widespread nature of this abuse 
contributes to its perpetuation. If all biochemists in- 
sist on a dead approach to a vital subject, there is little 
discredit to one who continues the method. These 
same chemists, however, would be among the quickest 
to adopt any technical improvement which came to 
their attention, and their failure to adopt the same 
viewpoint in their writings obviously constitutes an 
abrogation of scientific attitude. 

Furthermore, it is an unjustifiable abrogation, for 
the advantages of writing ability to the scientist are as 
important as they are manifold. A scientist with a 
good literary style need never fear anonymity; his 
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researches and conclusions will rapidly become familiar 
to all the members of his field. With the present status 
of scientific literature as a background, a well-written 
article would stand out in any standard periodical 
like the single light on a one-eyed car. Good writing 
can never take the place of good research, but the 
scholar who has something to say and says it well will 
command attention far more successfully than one 
whose discoveries are couched in clumsy terms. Be- 
sides, good writing carries reciprocal privileges. Scien- 
tists are still human, and they cannot experience an 
emotional thrill over an article entitled ‘‘A Short Dis- 
sertation on the Effects of Alcoholic Tincture of Roten- 
one in the Control of Thrips on Six-weeks-old Spinach 
Plants in Richmond and Queens Boroughs,” especially 
if the article concludes, as is often the case, that the 
tincture has no material effect on the thrips, except as 
it destroys their food by killing the spinach. If one 
scientist stops writing such articles, others will stop 
having to read them, and will perhaps repay in kind. 

A well-written paper is also more dignified, and may 
easily lead to considerable financial reward for the 
author. Today, more than ever, there is an unsatis- 
fied demand for popular science writing, and one which 
has great lucrative potentialities. The intelligent 
public is, as always, ready, willing, and able to pay for 
what it wants, and it wants information, if palatably 
presented. There will always be, of course, the ele- 
ment which prefers space ships and disintegrator rays 
to petri dishes and diffraction gratings, but the great 
majority of those who assiduously follow life on the 
planet Mongo do so because the pulp-fiction scientists 
present their matter more attractively than do the 
genuine article. They can hardly be blamed for so 
doing, but the money which these people spend on 
funny papers is the scientist’s for the asking. 

By competing for the popularized field the scientist, 
far from demeaning his noble calling, performs a great 
and necessary educational service. Most of the lay- 
men capable of appreciating scientific advancement are 
now beyond the reach of formal education. By making 
available to them, in amusing and understandable 
form, the principal developments in contemporary 
science, the popular author certainly contributes to 
the total erudition of the world, but he increases the 
value of his researches too, as he creates a demand for 
their results. The consumer can buy nothing if he has 
not been informed of its existence, and this is equally 
true of medical advice and air-conditioning machines. 
It is equally important for the scientist to tell him that 
he may buy these blessings, as it is that he create 
them. 

Since there are obviously so many advantages at- 
tached to the improvement of scientific writing meth- 
ods, it would be well to investigate further the faults 
of the present forms, in order that they might be eradi- 
cated. There is nothing mysterious about them; 
in every case they are the universal faults of careless 


craftsmanship. Nearly all scientific articles are poorly 


constructed. The work is not prefaced by suitable 
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introduction, its authors apparently preferring to hold 
their noses and dive into the material. No attempt 
is made at arranging subjects for maximum interest, 
and the pattern remains, for the most part, tabular, 
using no literary device save contrast. Brevity be- 
comes the paramount interest of the author, with the 
most unfair means being put into use to secure it. 
Every unnecessary word is carefully burned out, and 
the ashes leached to make sure that only the barest 
skeleton is used. In a field requiring a great back- 
ground, the author makes references to the work of 
Shapiro and Jorgenson, e¢ al. (Deutsche Bund des 
Sauerstoffmachens, pp. xii-xiv), but inserts no word of 
recapitulation of this work. It is a great compliment 
to his readers, doubtless, to assume such instant famili- 
arity with all phases of the field, but considering the 
sad condition of most of our vocabularies of technical 
foreign language, not justifiable. Certainly, we could 
go to the library, if we lived in a large city, and look 
up this issue of Deutsche Bund des Sauerstoffmachens, 
painfully translating word by word, but requiring this 
closes the article most effectively against all who have 
not the most overpowering interest in the field. Since 
the only reason for brevity is to save the time of the 
reader (paper still being cheaper than nerves) the whole 
practice seems inconsistent in the extreme. 

The example of poor title selection given above is 
probably enough. Heaven knows, one cannot ad- 
vocate publishing a paper on rates of solvent evapora- 
tion in air streams under the title of ““Gone with the 
Wind,” or one on the deodorant action of diethyl ke- 
tone in the breath as ‘‘How to Win Friends and In- 
fluence People,” but between the two extremes there 
is always a more satisfactory middle ground. 

Again, far too many scientists make themselves 
ridiculous by the ponderous masses of data which they 
produce. At the mid-winter National meeting of the 
Wilson Ornithological Society, an otherwise excellent 
paper on the Bird Population of Northern Ohio con- 
tained estimations of bird populations on estates and 
parks, calculated to three decimal places for each 
species. Supposedly, anyone rich enough to own an 
estate today would have a gardener capable of taking 
care of the last two decimal places before they became 
obnoxious, and the accuracy of such measurements is 
open to question anyhow. Similarly, one of the most 
popular first-year chemistry texts contains a table of 
the constituents of the entire earth (not just the crust) 
estimated to two decimal places on a percentage basis. 
The taking of an aliquot part homogeneous enough to 
justify such data would apparently present great dif- 
ficulties, and a description of how it was accomplished 
would be far more interesting than the table. 

Of course, there is some reason to be against any- 
thing, and revision of scientific writing methods on a 
basis of interest would naturally lead to loss of brevity, 
and in some cases perhaps, clarity, at least, if not skil- 
fully handled. There would even be some fields where 
such writing would not be appropriate, in general. 
Laboratory directions, for instance, should never sac- 
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rifice explicitness at any cost. But laboratory direc- 
tions are not supposed to be literature. And in an era 
in which even telegrams exude roseate sentiments, 
nothing is impossible. One of the standard texts on 
quantitative analysis, in its consideration of laboratory 
technic in filtration, states gravely that ‘‘.. . if the pre- 
cipitate persists in running through, the filter paper 
is too coarse, or the precipitate is too fine.”’ So perhaps 
there is room for improvement even here. 

How is this improvement to be sought on a large 
scale? Interested scientists may, of course, change 
their methods as they see fit, but the number interested 
would probably be too small for appreciable changes to 
result in a reasonable time. The logical answer lies, 
with a great many others, in education. 

The chemistry student, on receiving a B.S. degree, 
has usually had a year of physical, analytical, general, 
and organic chemistry, with possible extended courses 
in qualitative analysis of inorganic and organic com- 
pounds, biochemistry, and chemical engineering. He 
has had a number of auxiliary sciences, and a year of 
freshman composition directed toward no particular 
goal. Students in other sciences are comparable. 
Would it be unreasonable to ask for the establishment 
of courses in readable scientific writing in the depart- 
ments in which these students major, partially or 
wholly satisfying the composition requirement at the 
option of the college? The present courses in journal- 
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ism departments are not directed toward this sort of 
writing; at present there are no facilities for it. It 
would seem logical to have the course in the major 
department of the student, so that he could learn the 
art of the writing he expected to use, and not be bur- 
dened with unnecessary details of other forms. Courses 
are being added to the curricula of all the major col- 
leges for no other reason than that they seem useful, 
and scientific journalism courses seem more useful 
than many others. It would certainly be an inter- 
esting experiment, with the greatest of potentialities. 

It is certainly not the purpose of this paper to per- 
suade our men of science to write like Hemingways, 
Sinclair Lewises, or Agatha Christies. That would be 
merely imitation, and in no way constructive, although 
possibly amusing. It is, rather, an attempt to suggest 
that they write like the intelligent men scientists are, 
instead of in the manner of a busy washerwoman com- 
piling a laundry list. 

Perhaps it seems like a waste of time, a reversion to 
euphemism and preciosity. If carried in the wrong 
direction, it would be, and that is what journalistic 
education would have to guard against. 

But scientific journalism, correctly applied, as some 
of it would be, could not fail to be a step in the direc- 
tion of our worthiest purpose, the increasing of the 
candlepower of the torch of science until it shall out- 
shine all other beacons. 





MINUTES OF THE MEETING OF THE EXECUTIVE COMMITTEE OF THE DIVISION OF 
CHEMICAL EDUCATION OF THE A. C. S. 


Present: B. C. Hendricks, M. V. McGill, Virginia 
Bartow, N. W. Rakestraw, Otto Reinmuth, Harrison 
Hale, O. M. Sniith. 

The following report of the treasurer was read and 
accepted: 


Cash on hand, September 1, 1937 
Receipts from dues 


$496.80 
176.50 
Total $673.30 
Expenditures 
Office of the Secretary 
Office of the Chairman 
Office of the Treasurer 
Abstracts 
Expenses of the Dallas Meeting 16.15 
Dues receipt cards 2.50 
For collection of checks .20 
Total $136.02 


$75.00 
25.00 
5.15 
12.02 


$537 . 28 
31.09 
568.37 
$537 . 28 


Receipts less expenditures 
Outstanding checks 

Cash in bank, August 31, 1938 
Cash on hand, August 31, 1938 


VIRGINIA Bartow, Treasurer 


N. D. Cheronis was elected to the Board of Publica- 
tion of the JOURNAL OF CHEMICAL EpDuCATION, to suc- 
ceed Tenney L. Davis. 

The Chairman was authorized to appoint two repre- 
sentatives of the Division on the joint committee on 
sugar nomenclature. 

It was voted to recommend to the Division the es- 
tablishment of a committee on high-school chemistry. 


Norris W. RAKESTRAW, Secretary 





I value in a scientific mind, most of all, that love of truth, that care in its pursuit, and that humility of mind 


which makes the posstbility of error always present more than any other quality. 


This is the mind which has 


built up modern science to its present perfection, which has laid one stone upon the other with such care that it to- 
day offers to the world the most complete monument to human reason. This is the mind which is destined to gov- 
ern the world in the future, and to solve the problems pertaining to politics and humanity as well as to inanimate 
nature. It is the only mind which appreciates the imperfections of the human reason, and is thus careful to guard 
against them. It is the only mind that values the truth as it should be valued and ignores all personal feeling in 
its pursuit.—H. A. ROowLAND 
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The DISCOVERY of GALVANO.- 
PLASTY and ELECTROTYPING 


HERBERT HEINRICH 


Marquette University, Milwaukee, Wisconsin 


A close study of textbooks and encyclopedias on the sub- 
ject of the discovery of electrotyping reveals a great deal of 
uncertainty. Most English writers mention Spencer as 
the discoverer, whereas German and French books give 
the honor to the Russian, Jacolt. Jordan, an English 
printer, has a much stronger claim than Spencer and yet 
is hardly ever mentioned. The present article clarifies 
the situation by reinvestigating contemporary evidence 
and comes to the conclusion that Jacobi has rights of 
priority. 

A brief biography of this Russian scientist is included. 
Apparently, there exists only a Russian biography of 
Jacobi who was really a greai scientist. Some of his 
major achievements are the construction of the first rotatory 
electric motor, the independent discovery of a constant 
primary cell, the laying of the first underground tele- 
graphic line, the invention of a galvanic system for the 
ignition of sea mines, and so forth. 


++ ooo + 


ODERN pictorial magazines are renowned for 
the excellence of their reproduction, their 
editions of a million and more copies and their 

low price. This modern achievement has its roots in 
the discovery of galvanoplasty and electrotyping which 
celebrates its centenary in 1938. The history of the 
invention is noteworthy because it affords an example 
of a discovery made simultaneously by several indi- 
viduals. It is furthermore, an interesting human docu- 
ment because the contemporary press waged a bitter 
fight for the honor of priority, a dispute which was 
tainted with national partisanship and clashes between 
scientists and artisans. This partiality is the reason 
that there exists no unbiased history of this subject. 
It is necessary, therefore, to go back to the original 
literature and reweigh the evidence from an impartial 
viewpoint. 

The fact that it is possible to deposit a coherent plate 
of copper on a copper cathode and that this plate shows 
in relief even the finest markings of the base metal, 
must have been observed a number of times by those 
working with the so-called ‘“‘constant cell’’ of Daniell* 

* John Frederic Daniell (1790-1845), English chemist and 
physicist, was born in London on March 12, 1790. In 1831, he 
became the first professor at the newly founded King’s College, 
London. He is known for the invention of the Daniell cell 
(1836), also for his dew point hygrometer, his registering py- 
rometer and his system of preparing illuminating gas from tur- 
pentine and resin, a system which was used for a time in New 
York. He died suddenly of apoplexy on March 13, 1845, while 


attending a meeting of the council of the Royal Society of which 
he became a fellow in 1833 and foreign secretary in 1839 (18). 


who himself made this observation in 1836 but did not 
attach any special significance to it. In a letter to 
Faraday from the year 1840, Daniell writes in retro- 
spect (8), 

“You will remember that in my account of the construction of 
the constant battery [Phil. Mag., p. 117, 1836] I attributed the 


precipitation of the copper from the sulphate to the ‘deoxidating 
power of the nascent hydrogen’; but from the first I have been 














(From Schlotke’s ‘‘Die Erfindung der Galvanoplastik’’) 
Moritz HERMANN VON JAcoBI (1801-1874) 


generally struck with the beautiful crystalline arrangement and 
close compact structure of the metallic deposit. This is so re- 
markable, that in the first small sheet of copper which I stripped 
from a platinum electrode, and which is now in my possession, I 
noticed that the scratches of the file, which the latter bore, were 
perfectly moulded upon it.” 


A similar observation was actually published in the 
Philosophical Magazine as early as 1836 by Warren de 
la Rue. He observed while working with a modified 
Daniell cell that ‘‘ . . . the copper plate is also covered 
with a coating of metallic copper which is continually 
being deposited; and so perfect is the sheet of copper 
thus formed, that, being stripped off, it has the counter- 
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(From Taylor “Scientific Memoirs,’ vol. 1, 1837) 


TAYLOR Was CHARGED TO MAKE TRANSLATIONS OF WORTH-WHILE FOREIGN ARTICLES. THIS PicTURE Is 
TAKEN FROM AN ARTICLE ON JACOBI’S ELECTRO-MAGNETIC MACHINE, THE First ONE IN HISTORY WITH DIRECT 


RotraTory MOTION 


part of every scratch of the plate on which it is de- 
posited.” 

However, Moritz von Jacobi not only made the ob- 
servation but also saw its great practical possibilities. 
He announced the discovery of electrotyping and gal- 
vanoplasty in a letter to P. H. Fuss, permanent secre- 
tary of the Imperial Academy of the Sciences at St. 
Petersburg, dated October 4, 1838 (1). 


Seats In cleaning galvanic apparatus, I noticed often that 
copper reduced on copper could be detached in perfectly coherent 
plates like the sample which I take the liberty to enclose; at the 
same time I noticed also that these reduced copper plates showed 
in relief all accidental irregularities, hammer marks, file scratches, 
and so forth. This was indeed very remarkable because it 
seemed to indicate a great calmness and constancy of this molecu- 
lar reaction. It seemed, therefore, the natural thing to see 
how an engraved copper plate instead of an ordinary one would 
behave when in a voltaic combination. 

“The result was, as could be expected, favorable in respect 
to sharpness and accuracy of the lines produced, but unfavorable 
in so far as it was impossible to remove the reduced plate com- 
pletely from the engraved one. 

a a If someone should follow this subject further, I do not 
doubt in the least that it would be possible, to produce in this 
manner copper plates in relief from which one could print as 
from woodcuts with the advantage that the stamp could be 


multiplied at will for it would require only one original engraved 
plate. 
a eee I wish to remark that the original should not be per- 


fectly clean and bright, but it should be covered with an ex- 
tremely thin film of fat or oil.” 


A more vivid and detailed account of the actual dis- 
covery is given by Moritz von Jacobi in a letter to 
Becquerel (3). 


“In the summer of 1836, I performed the first experiments on 
the cell of the late Mr. Daniell. I used at first a construction 
similar to a cell recommended by Mr. Mullins the diagram of 
which I here attach. But this apparatus did not fulfil my pur- 
pose. I had another one constructed which is described else- 
where, where also a letter to Mr. Lenz [read in the meeting of 
February 3, 1837] can be found and in which I had notified this 
scientist of a series of experiments performed by means of this 
apparatus. In this letter is a passage which gives some idea of 
my discovery for which passage I refer to enclosure A. 

“‘A few days after sending the letter, I looked over the cylinder 
belonging to the Mullins apparatus with the view of making 
another test. This cylinder, the outside of which was found 
covered with crystalline and powdery grains of copper, had to be 
cleaned to be covered by a new membrane. Subjecting it to 
this operation, my assistant detached from it some copper films, 
quite large, but thin and fragile. At first, I was far from at- 
tributing them to a voltaic origin. I had only begun to occupy 
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myself with cells using separating membranes and among the 
numerous questions which these interesting apparatus present 
to science, I was only occupied with making them as constant 
as possible and quite easy to manipulate in order to employ them 
for the motion of electromagnetic machines. 

“To this day, I do not yet understand how the films mentioned 
above could have given me at that time the impression of having 
resulted in the fact that the copper of which the cylinder had been 
made, was perhaps poorly rolled, or that the workman not having 
copper thick enough had doubled the sheets. 

‘As a result of this impression, I called the artisan in and urged 
him to tell me the truth; the man accused of having served me 
poorly, protested to the contrary which gave me the idea of de- 
ciding the question of the origin of these films by comparing 
thoroughiy the interior surface with the exterior surface of the 
cylinder. From the beginning of this examination, I saw at once 
some file marks, almost microscopic, but exactly identical on the 
two surfaces, depressed on the surface of the cylinder and raised 
on the surface of the detached sheet. 

“Galvanoplasty became the result of this minute examina- 


Be tied ig I still have the cylinder and the films of copper, ob- 
jects of my first observation, but I did not note the day of the 
month of February of 1837, when it was made. 

“In my journal I find that on March 28, 1837, I made a series 
of experiments to verify the law known as that of Faraday con- 
cerning the equivalence of atoms and the definite effects of the 
galvanic current.” 

The last two paragraphs seem to indicate that Jacobi 
wished to fix the time of the discovery between Feb- 
ruary 3, the day of the academy meeting, and March 
28, the date of the entry in the journal. 

The letter to Fuss which was read October 5, 1838, 
caused a sensation, and the president of the academy 
was asked to give the Emperor Nicholas a special re- 
port. The Czar not only ordered the news to be pub- 
lished in the St. Petersburg newspapers of December 
25, 1838, but also prevailed upon the Russian Govern- 
ment to acquire the invention for general public use. 
Jacobi received twenty-five thousand silver rubles 
($18,000) for it (1). This transaction was the reason 
why Jacobi frequently went to the defense of his right 
of priority, because he felt that it was Russia’s gift to 
the world. The St. Petersburg articles received wide- 
spread publicity and were copied by German, French, 
and English papers. 

The Academy of Sciences awarded Jacobi the Demi- 
doff Prize for outstanding publication. This award 
caused him a great deal of trouble because he was pro- 
posed as a member of the society and at the same time 
practically promised the prize if he would publish his 
discovery. But he became a member of the academy 
before the publication and now was forced to attend the 
meetings where his work was discussed and a number 
of members blackballed him because it would set a prece- 
dent if a member of the awarding committee became 
eligible for the academic prize. Finally, Jacobi agreed 
to turn over the prize money of five thousand rubles to 
further research in galvanism and magnetism. He 
received the honor, but felt badly about losing the 
money. 

The news of the discovery reached the French paper 
Débats on February 11, 1839 (3); one of,the earliest 
British accounts appeared in the Athenaeum of May 
4, 1839 (5). 
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or 






“While M. Daguerre and Mr. Talbot Fox have been dipping 
their pencils in the solar spectrum, and astonishing us with their 
inventions, it appears that Professor Jacobi, in St. Petersburg, has 
also made a discovery which promises to be of little less impor- 
tance to the arts. He has found a method—if we understand 
our informant rightly—of converting any line, however fine, 
engraved on copper into relief, by a galvanic process. The 
Emperor of Russia has placed at the Professor’s disposal, funds 
to enable him to perfect his discovery.” 


This paragraph was copied in the Mechanics’ Maga- 
zine of May 11, 1839 (17), where on June 8 the following 
letter was printed signed by C. G. Jordan, a young 
printer from London. 


“Observing on the last page of a recent number of your maga- 
zine a notice extracted from the Athenaeum, relative to the dis- 
covery of Prof. Jacobi, its perusal occasioned the recollection of 
some experiments performed about the commencement of last 
summer with the view of obtaining impressions from engraved 








(From The Eclectic Magazine, vol. 26, 1852) 
NIcHOoLas I, EMPEROR OF Russia (1796-1855) 


copper plates by the aid of galvanism, which led me to infer some 
analogy in principle with those of the Russian professor, and may 
probably give me the right to claim priority in its discovery and 
application. 

“These experiments were abandoned from the want of that most 
important element in pursuits of this nature—time; the writer’s 
share of the said element being occupied in a manner more im- 
perative than pleasing. I regret, however, not having made it 


the subject of an earlier communication, as this would have 
placed my pretentions beyond doubt; but inasmuch as the notice 
alluded to is given from memory, and is undescriptive, whilst I 
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may be enabled to exhibit the modus operandi, my assertion may 
be at least partially substantiated.” 


After a detailed description of the apparatus Jordan 
continues. 


“In some experiments of this nature, on removing the copper 
thus formed, I remarked that the surface in contact with the 
plate equalled the latter in smoothness and polish, and mentioned 
this fact to some individuals of my acquaintance. It occurred 
to me, therefore, that if the surface of the plate was engraved, an 





(From Ahrens’ “ Briefwechsel zwischen C.G. J. Jacobi und 
M. H. Jacobi’) 
Cari Gustav JAcosI (1804-1851) 

PRIVATDOCENT IN MATHEMATICS BERLIN 1820, TRANS- 
FERRED TO KONIGSBERG, EAST PRUSSIA, WHERE IN 1827, 
HE BECAME EXTRAORDINARY AND Two YEARS LATER OR- 
DINARY PROFESSOR. HE PUBLISHED PAPERS ON THE THEORY 
OF ELLYPTICAL FUNCTIONS, DIFFERENTIAL EQUATIONS 
AND THEORY OF VARIABLES. HE Was A MEMBER OF 
Many LEARNED Societies. HE Dyrep IN 1851, THE 
VICTIM OF AN EPIDEMIC 


impression might be obtained. This was found to be the case. .. . 

“. . a common printer type was substituted for the copper 
plate, and treated in the same manner. This also was success- 
_ ia 

Se atataie It appears, therefore, that this discovery may be turned 
to some practical account. It may be taken advantage of in pro- 
curing casts from various metals, as above alluded to; for in- 
stance, a copper die may be formed from a cast of a coin or medal, 
in silver, type-metal, lead, etc., which may probably be obtained 
from a plaster surface surrounding a plate of copper; tubes or any 
small vessel may also be made by precipitating the metal around 
a wire or any kind of surface to form the interior, which may be 
removed mechanically, by the aid of an acid, or by heat.” 


The announcements of Jacobi and Jordan are given 
in detail because the right of priority must in the final 
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analysis be decided on the date and content of the re- 
spective publications. Postponing for a time the weigh- 
ing of the evidence, it is interesting to trace the his- 
tory of galvanoplasty into the next phase. Apparently 
Jordan’s article made no impression on the interested 
parties. It was disregarded so thoroughly that five 
years later an outsider had to remind the editor of 
the Mechanics’ Magazine that Jordan’s article had ap- 
peared in that journal. 

In September, 1839, there was. published in the 
Philosophical Magazine (15) a letter by Jacobi ad- 
dressed to Faraday in which he described among 
other things his method of galvanoplasty. This letter 
was accompanied by the negative and the positive of a 
medal, together with the original which was partially 
covered with a second negative adhering so strongly to 
the medal that it could not be removed. Jacobi also 
promised Faraday a galvanic reproduction of an origi- 
nal made of non-conducting material. This letter 
was reprinted in the Athenaeum and drew the following 
comment. 


“‘Our notice last week of the discovery of Dr. Jacobi of a method 
of making copies in relief of copperplate engravings by means 
of electro-magnetism, has induced Mr. Spencer, of Liverpool, to 
forward us an interesting statement, and several specimens, in 
proof, that he not only made a like discovery, but has actually 
practiced it. We shall bring the subject under consideration 
next week. 

“MR. SPENCER GIVES PARTICULARS OF HIS PROCESS 

‘We have since received a communication from Mr. Thomas 
Spencer of Liverpool, from which it appears that that gentleman 
has for some time been independentiy engaged onthe same subject; 
and that he has not only succeeded in doing all that Mr. Jacobi 
has done, but has successfully overcome those difficulties which 
arrested the progress of the latter. It is unnecessary here to 
enter on the question of priority between these gentlemen. To 
Mr. Spencer much credit is due for having investigated, and suc- 
cessfully carried out an application of the voltaic electricity, the 
value of which can hardly be questioned. The objects which 
Mr. Spencer says he proposes to effect, were the following. ‘To 
engrave in relief upon a plate of copper, to obtain a facsimile of 
a medal, reverse or obverse, or of a bronze cast—to obtain a vol- 
taic impression from plaster or clay and to multiply the number of 
engraved copper plates.’”’ 


Thomas Spencer of Liverpool was quite a colorful 
character. By profession a “humble carver and 
gilder,” he dabbled in science and pseudo-sciences. 
His versatile mind was attracted to the spectacular as 
indicated by some of his papers read to the local scien- 
tific societies. His lectures covered such subjects as 
the theory of heat, the ossification of animal remains, 
the formation of peacock ore and native copper, geo- 
logical stratification, mesmerism* and galvanism 





* Spencer’s paper ‘(On some Recent Instances of Clairvoyance’ 
was read at the Royal Institution in Liverpool before the Literary 
and Philosophical Society. Parts of the paper are interesting 
as they reveal the character of the author. The medium, a 
Scotch woman, Mrs. Isabella Todd, described, unseen, Spen- 
cer’s shop and laboratory with dishes on table and floor and the 
space littered with ‘‘papers full of scribbles.” To test Mrs. 
Todd’s power, Spencer went into an adjoining room and struck 
the following significant pose. ‘I put my thumb to the tip of the 
nose and extended the fingers outwards in the most approved 
manner, and as we frequently see enacted by the clown in the 
ring. I remained in this dignified attitude for some time” (17). 
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From his writings and the opinion of contemporaries 
we glean that he must have been an arrogant, ambi- 
tious person who was not any too careful of the rights 
of others and who was feared in his own circles for the 
sharpness of his retorts. 

Spencer’s part in the discovery of electrotyping is 
quite typical of his other endeavors. According to his 
own accounts (21), he had been working for some time 
when in May, 1839, he announced in a letter to the 
Liverpool Polytechnical Society that he had discovered 
a method of duplicating objects by galvanism and that 
he would disclose his discovery at his earliest con- 
venience. This letter to the Society came four days 
after the first report of Jacobi’s discovery in the Athe- 
naeum. Then nothing was heard from Spencer for four 
months when he applied and received permission to 
address the British Society for the Advancement of 
Science. The permission was later withdrawn, ap- 
parently because the officers of the Society felt that his 
results were not trustworthy. So Spencer left Bir- 
mingham in a huff and delivered his lecture to the 
Liverpool Society on September 12, 1839. The organi- 
zation published Spencer’s results for free distribution. 

In contrast to Jordan’s earlier article, the news of 
Spencer’s discovery took the country by storm and 
the ‘humble carver’ found himself famous overnight. 
The newspapers and especially the popular scientific 
magazines became champions of his cause while the 
scientific journals were rather cold to his claims. 

However, not all practical men supported Spencer. 
Gustav Jacobi, the famous mathematician and younger 
brother of Moritz, writes from a trip through England 


(1), 


sere Ore You had an entirely mistaken idea that Manchester is 
the headquarter of your enemies. Quite the contrary, everybody 
is full of enthusiasm for you and at Joseph Lockett’s, engraver 
for calico printer, in whose country-house we lived, we drank 
almost daily to your good health...” 


But the popular press backed Spencer’s claim, never- 
theless, and some went even so far as to ask for a grant of 
several thousand pounds to be given to Spencer so that 
he might have equal opportunities with Jacobi. This 
whole situation put Jacobi in an awkward position. 
The controversy came to a head when Jacobi attended 
the meeting of the British Society for the Advance- 
ment of Science at Glasgow to deliver a lecture on his 
new electro-magnetic machine (7). When Spencer 
and Jacobi met at this meeting a sharp dispute en- 
sued, Spencer apparently* basing his claims on the 
insufficient data given in the short notice published in 
the Athenaeum and on Jacobi’s inability to devise a 
method which would ensure the removal of the elec- 
troplate from the original (see letter to Faraday). 

Jacobi, however, insisted that it was unfair to judge 
his process by a short newspaper excerpt and that (3) 


* A careful perusal of the minutes of the Glasgow meeting 
fails to reveal any official discussion of the controversy. The 
proceedings contain however, a statement by Jacobi that there 
is a misprint in ‘Galvanoplastik’ as to the date of the letter to 
Fuss. It not being October 5, 1839, but 1838. 
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“ 


. . . he was forced to reveal the poor grace with which Mr. 
Spencer had intended to use the interesting fact to the detriment 
of my claims.’’f 


Contemporary evidence seems to support Jacobi. 
In the Glasgow Argus, No. 795, September 24, 1840 
(1), we find, 


“The chairman said, the public looked upon priority of pub- 
lication as establishing a claim to priority of discovery; but he 
had no doubt that both gentlemen had made the discovery quite 
independent of each other.” 
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(From Jacobi’s ‘Die Galvanoplastik”’ ) 
Two Types oF APPARATUS USED BY JacosBr (1840) 


Then, again, in the Athenaeum of October 24, page 
846, 1840: 


Aa He [Spencer] did not, however, publish an account of 
them till 1839, so that Professor Jacobi is undoubtedly entitled to 
the claim of priority of discovery, as far as publication is con- 
cerned, which usually determines the question.” 


The French view is summed up by Becquerel who 
adopted the point that Jacobi did not only publish the 
earliest account but that his description was complete 
enough to establish his priority (6). 

These expert testimonies should have been enough 
to settle the claims of priority in favor of Jacobi, but 
the popular press refused to accept the verdict. As late 
as 1867, exactly thirty years after the discovery, Bec- 
querel published a letter by Jacobi from the year 1846, 
in which the Russian scientist deplores bitterly the 
deliberate boycott of his name by the British popular 
press and again lays before the public the facts of the 
discovery (3). 

+ It seems evident that Jacobi refers to the remarkable degree 
of adhesion between electroplate and original which he con- 


sidered in his letter to Fuss to be due to “‘plastic molecular ac- 
tion’’ similar to smelting. 
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Tuis Is A LITTLE-KNOWN EARLY ELECTROTYPE. 





(from the Annals of Electricity, September, 1840) 


STURGEON BELIEVED IT TO BE THE FIRST ONE IN ENGLAND, 


BuT THE LITTLE REMBRANDT Copy IN THE LONDON JOURNAL PRECEDES THE ABOVE ELECTROTYPE BY A FEW 


MonrtTuHS 


During these years the earlier publication of Jordan 
remained unnoticed until in 1844, Henry Dircks* pub- 
lished a series of articles in the Mechanics’ Magazine 
(17) in which he supported Jordan’s claim to the dis- 
covery over that of Spencer. These articles are in- 
teresting, both as examples of a vigorous scientific 
controversy and as human documents. Spencer’s 
replies reveal him as a person who asserts facts and 
deals in generalities. But in Dircks he found an op- 
ponent who could not be intimidated and put off with 
phrases. 

In brief, Dircks claimed and supported by unrefuted 
facts that Spencer appropriated the essential features of 
his so-called invention from the ideas of different people; 
the plaster of Paris cell from Golding Bird who gave a 
lecture in Liverpool; the porous cup from Dancer, an 
instrument maker and an acquaintance of Spencer; 
the application of the relief markings on an electro- 
plate to the broad hints given in the notice of Jacobi’s 
discovery in the Athenaeum and Jordan’s description 
of his experiments, together with some personally com- 
municated experiments of Dancer. At best, there- 
fore, Spencer had only a claim to the improvement 
and not to the actual discovery. 

* Henry Dircks (1806-1873), civil engineer, author of scien- 
tific and poetical books was born in Liverpool. For a time he 
was in the manufacturing business but later gave it up to become 
a consulting engineer. During this time, he made a number of 


patentable discoveries and wrote serveral historical books and 
treatises. In 1837, he became a life member of the British As- 


sociation (9). 


Dircks advances the theory that Spencer even made 
use of phrases similar to those employed by Jordan. 
According to Dircks, a misprint in the latter’s article 
gave Spencer the idea for a new application of galvano- 
plasty. Jordan wrote, 

‘* .. tubs or any small vessel may also be made by precipitating 
the metal around a wire or any kind of surface to form the in- 
terior, which may be removed mechanically, by the aid of an acid 
solvent, or by heat.” 

It is evident from the context that tubs should have 
read tubes. But Spencer (according to Dircks) took 
the misprint to be correct and developed a method to 
plate the hulks of model ships with copper. 

Spencer’s replies to the accusations are wordy, but 
devoid of refuting evidence. With each reply, Spen- 
cer’s language becomes increasingly more abusive. 
He calls Dircks a slippery customer, a liar, a meddler, 
a seeker of personal glory. Surprising enough is the 
speed with which the editor of the Mechanics’ Maga- 
zine who had enthusiastically supported Spencer 
dropped him and actually attacked him in the editorials 
which frequently followed the polemics of Dircks and 
Spencer. 

Dircks sent copies of his articles to leading scientists. 
Professor Brande, then chemist to the mint, made 
an interesting comment (19). 

“I am much obliged by your copy of the Mechanics’ Maga- 
zine and the information it contains respecting Mr. Spencer’s 
pretentions. I certainly always gave him credit for much more 
merit than he appears to have deserved.” 
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Michael Faraday commented as follows (19). 


“T am very much obliged by your kindness in sending me your 
account of the facts, etc. It is very valuable as respects the 
fixing of dates, and has rather surprised me.” 


In spite of these crushing denunciations, Spencer 
was already too well entrenched in the public mind 
and, for that reason, we find textbooks and encyclo- 
pedias either omitting Jordan’s name entirely or just 
barely mentioning it. In 1852, Dircks (10) made 
another unsuccessful attempt to establish Jordan’s 
claim by publishing a small pamphlet entitled “‘Jordan- 
type, otherwise called Electrotype.” 





GALVANOPLASTIKR, 


ODER 


DAS VERFAHREN COHARENTES KUPFER IN PLATTEN 

ODER NACI SONST GEGEBENEN FORMEN, UNMITTF!- 

BAR AUS KUPFERAUFLOSUNGEN, AUF GALVANISCHEM 
WEGE ZU PRODUCIREN. 


NACH DEM AUF BEFENL DES GOUVER NEMENTS IN RUSSISCHER SPRACHE 
: BEKANNT GEMACHTEN ORIGINALE. 
Vor 
Dt M, Mm, JACoDT, 


Aaisert. Russ. Hefcathe und Mitgliede der Raiserlichen Academie der Wissenschaften zu 
: St. Pi tersburg. 


Mit ciner Kuplertafel, 


S. PETERSBURG, 
Eggers et C°. (in Commission bei F. A, Herbig in Berlin). 


1840. 











(From Ahrens’ “Briefwechsel zwischen C. G. J. Jacobi und 
M. H. Jacobi’’) 


TITLE-PAGE oF M. H. Jacosr’s ““DrE GALVANOPLASTIK”’ 


The next question which has to be settled in this 
conflict of rights of priority is whether Jordan or 
Jacobi can claim precedence. There was never an 
actual dispute between the two men and, therefore, the 
present analysis will apparently be the first one ever 
attempted on this subject. Jordan bases his claims 
on his publication in May, 1839, in which he gives the 
“modus operandi’ of electrotyping without knowing 
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On the other hand, 


any details of Jacobi’s process. 
Jacobi lays claim to the invention by right of his earlier 
publication, his letter to Fuss on October 5, 1838. He 
counters the argument of his opponents that he did 
not realize from the beginning the importance of his 
observation, by two letters of colleagues at the Univer- 
sity of Dorpat (1). 


“T, the undersigned, testify herewith that I was one of the 
first persons, who was notified of this interesting discovery of 
galvanoplasty. Namely in the spring of 1837, the academician 
councilor Jacobi showed me a very well-executed plastic impres- 
sion of a Russian copper coin which he had obtained by a gal- 
vanic process. I recollect that at this occasion I called the 
attention of Mr. Jacobi to the danger which he could run making 
impressions of Russian coins. We both did not realize to what 
important results this first beginning would lead. 

Professor, Councilor C. Claus of Kasan* 


“Tt is a pleasure to certify this above testimony of my friend 
Claus. I, too, saw in the spring of 1837 the method by which 
Mr. Jacobi, then professor in Dorpat, could produce by galvanism 
the first impression of a two Kopecks piece and I also recall a 
remark by Mr. Jacobi that this process was capable of con- 
siderable technical development, a prediction which was fully 
justified. 


St. Petersburg, 
January 5, 1842 


Dr. Ernst Hoffmannf 
Councilor and Professor at the 
St. Wladimir University at Kiew. 


In his article, Jordan reported the successful depo- 
sition of copper on printer’s type and engraved cop- 
per plates. Jacobi formed impressions of medals, coins, 
and engraved plates. In addition, he reported the 
remarkable strong adherence of the plate to the origi- 
nal and suggested a thin film of fat or grease to pre- 
vent it. Furthermore, he studied different modes of 
deposition. Therefore, it seems that on the count of 
actual achievements, Jacobi again emerges a victor. 

Jordan began his experiments in the early summer of 
1838, Jacobi had his first results in March, 1837, con- 
tinuing his work intermittently, he culminated it by the 
publication of October 5, 1838. It took that much 
time because Jacobi was fully occupied by order of the 
emperor with the development of the electromagnetic 
motor and yet realizing the importance of galvanoplasty 
he found time to develop the new art. This is in con- 
trast to Jordan who in his own words discontinued 
experimentation for lack of time in spite of being aware 
of the importance of his discovery. 





*C. Claus (23), pharmacist, biologist, and chemist was born 
in 1796. At the age of twenty-one he took charge of a phar- 
macy in Saratov located on the steppes of the Volga in order to 
have the opportunity to study fauna and flora of this little- 
known region. 

In 1831, he returned to Dorpat to the modest position of an 
assistant in chemistry to be able to devote all his time to the 
pursuit of science. After receiving his Master’s degree, he went 
as adjunct to the University of Kasan where his scientific ability 
and zeal was recognized and soon rewarded. While in Kasan, 
Claus studied the waste products of the platinum refineries and, 
in 1844, he found in them a new element of the platinum group, 
ruthenium. In 1852, Claus returned to his native city Dorpat 
as head of the Pharmaceutic Institute, at that time the only one 
in Russia. He died in 1864 while actively engaged in writing 
an extensive monograph of the platinum metals, material for 


‘which he had collected on a trip through western Europe. 


} E. Hoffmann (3) was (1846) a colonel in the Engineering 
Corps. 





572 


Summing up the evidence, it is apparent that Jacobi 
has rights of priority for the invention of galvano- 
plasty and electrotyping although Jordan made the 
discovery without knowing of Jacobi’s work. 

The invention of electrotyping and galvanoplasty 
is so simple both in principle and equipment that one is 
not surprised to learn that it was adopted immediately 
by industry and the arts. As early as 1839, the Rus- 
sian government used electrotypes to print docu- 
ments (13). The diffusion of knowledge was helped 
considerably by pamphlets published by both Jacobi 
and Spencer. Even today no better instructions can 
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(From the Annals of Electricity, September, 1840) 
Tuts Is a LitTLE-KNOWN EARLY ELECTROTYPE. STUR- 
GEON BELIEVED IT TO BE THE First ONE IN ENGLAND, 
BuT THE LITTLE REMBRANDT COPY IN THE LONDON JOURNAL 
PRECEDES THE ABOVE ONE BY A FEw MONTHS 


be found. Apparently, the first published British 
electrotype appeared in the London Journal (16) of 
April, 1840. 

Here in America, the pioneer is Joseph Alexander 
Adams* (14), a wood engraver who found it convenient 


* Joseph Alexander Adams (1803-1880) was born in New 
Germantown, Hunterdon County, New Jersey. A printer by 
trade, he taught himself wood-engraving, made several trips to 
Europe to improve his art. He became one of the best artists in 
his speciality. Adams is well known for the 1600 wood cuts 
which he made for Harper’s Illustrated Bible (1843). He later 


gave up wood-engraving as a profession and devoted his time to 
the pursuit of science. 
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to preserve his best woodcuts by electrotypes. The 
one here shown is by Adams and was published April, 
1841, in the American Repertory (2). 


MORITZ HERMANN VON JACOBI 


Moritz Hermann von Jacobi was born September 
21, 1801, the son of a banker in Potsdam near Berlin, 
Germany. At the wish of his parents, he studied 
architecture in Géttingen and later entered the gov- 











Wood Engraving. 











(From the American Repertory, April, 1841) 


PROBABLY THE FIrST ELECTROTYPE EVER PUBLISHED IN 
THE UNITED STATES. THE ORIGINAL AND THE ELECTRO- 
TYPE WERE PREPARED BY JOSEPH ALEXANDER ADAMS, A 
WELL-KNOWN Woop ENGRAVER OF THAT TIME 


ernment service of his native city. In 1833, he trans- 
ferred to Kénigsberg in East Prussia where his brilliant 
brother, the famous mathematician Karl Gustav was 
teaching mathematics at the university. Here Jacobi 
spent stimulating and interesting hours with his brother 
and his circle of congenial academic friends. The time 
in K6nigsberg proved to be the turning point in his 
career, because the studies in pure and applied physics 
which he here began, financed with his own moderate 
means, led him eventually away from the practice of 
architecture. Jacobi published his results in a little 
pamphlet ‘Mémoire sur I’Application de 1’Electro- 
magnétisme au Mouvement des Machines” (1835), in 
which he describes a new electromagnetic motor, the 
first one in history with a direct rotatory action. 

In 1835 Jacobi received a flattering offer as extra- 
ordinary professor of civil-architecture at the Univer- 
sity of Dorpat, Russia. Thus he entered the country 
which was destined to become his second home and the 
place which gave him the chance to develop his great 
talents and which acknowledged them with high honors 
and rich financial returns. Here in Dorpat, he lived 
up to his nickname the “indefatigable Jacobi” because 
besides his lectures and his duties as practicing archi- 
tect, he found more and more time to devote to his elec- 
trical investigations. These were primarily directed 
toward the construction of a constant galvanic cell 
because Jacobi realized that without such, his electro- 
magnetic machine would be useless. According to 
Ostwald (18), he discovered independently the constant 
galvanic cell, but did not publish his results soon 
enough. Jacobi seems to have had a clearer conception 
of the operation of a galvanic cell than Daniell who 
believed for sometime that sulfuric acid was essential, 
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whereas Jacobi used from the first different kinds of 
solutes and recommended neutral salts to suppress 
chemical action and limit corrosion to galvanic forces. 

These experiments on the constant galvanic cell led 
accidentally to the discovery of galvanoplasty which 
had not only great popular appeal but also made his 
name well known in the scientific world. This esteem 
of his fellow scientists was quite gratifying to Moritz 
von Jacobi because there is little doubt that he felt 
somewhat depressed and even jealous of the fame of 
his younger brother. Moritz did not like to be “the 
brother of the celebrated geometer.’”’ He must, there- 
fore, have been very pleased after the publication of his 
“Galvanoplastik”’ (12), to receive from the world- 
famous Alexander von Humboldt this congratulatory 
letter (1). 


“The paper has the merit of greatest clarity and noblest sim- 
plicity of presentation. The circle of technical applications of 
your neat, well conceived discovery has widened most remark- 
ably; even those who in the beginning seemed to doubt a general 
practical application realize their errors and render full justice to 
the galvanoplastic process. Such a discovery is, however, not 
only important for that which it creates immediately, but also for 
that fact that as an enlivening principle, as a means for the dif- 
fusion of knowledge through a class of people that till now, were 
not reached, such a discovery demands by the so-called lower 
classes as well as by the large better class mob (Pébel) the 
admiration for those men who find the useful while searching for 
the truth. The discovery teaches that knowledge is power.” 


While these experiments were still in progress, Jacobi 
followed a call to St. Petersburg where Emperor Nicolai 
Pawlowitsch was developing a scientific center by at- 
tracting scientists from all Europe. Here in the capital 
of Russia began for the ambitious Jacobi a time of in- 
tensive and varied activities in which his inventive and 
organizing abilities developed freely. To show the 
energy with which he attacked his work a part of a let- 
ter (1) may be quoted. 


“Holy days become the only days of rest because I have in- 
stalled at my home a mechanic’s workshop where four persons 
are constantly at work to build apparatus and instruments for 
my own work or other purposes. Although I always had one 
mechanic in my house, I used him only to assist me or to make 
changes on my apparatus.” 


The emperor was especially interested in the devel- 
opment of the electromagnetic motor for the propul- 
sion of boats. In accordance, Jacobi built a number 
of electrically powered vessels, one of the most efficient 
being twenty-eight feet long carrying fourteen people 
at three miles per hour. This boat was powered with 
sixty-four cells of platinum and zinc electrodes in a 
mixture of nitric and sulfuric acids. The total surface 
of the platinum electrodes was over eleven square feet 
(7). The reports of the successful experiments found 
widespread publicity even as far as the United States. 

These tests were seriously hampered by the lack of 
experienced workmen and the presence of high officials. 
In a letter to his brother, Jacobi writes (1), 


ae Pe Experiments, on which much depends, the calculation 
of which rest on knife’s edge, in the presence of highest persons, on 
the roaring sea, to perform with the same exactness and poise as 
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in the quiet laboratory is not easy. Archduke Michael some- 
times feels my pulse to see if it runs feverish. But sometimes, 
I am like the gambler who calls his ‘va banque’ perfectly at ease.’’ 


Then again in a letter to the physicist, H. W. Dove, 
he writes humorously of his desperation on board when 
the entire supply of sulfuric acid was spilled, the cells 
leaked, a dumb mechanic stood by helplessly, and to top 
it all rain and storm and a public waiting for results. 

The two inventions, galvanoplasty and the electro- 
magnetic motor made Jacobi’s name known all over 
Europe. When his younger brother made an extensive 
trip through various countries, he ‘‘caused real regret 





(From Ahrens’ ‘‘Briefwechsel zwischen C. G. J. Jacobi und 
M. H. Jacobi’’) 


Moritz HERMANN VON JAgoBI (1801-1874) 


that he was not the ‘famous’ Jacobi.” This mix-up 
between the two brothers even crept into the standard 
encyclopedias when Karl Gustav Jacobi was credited 
with the discovery of galvanoplasty. 

Jacobi pioneered also the field of the telegraph and in 
1843 he laid the first underground line between St. 
Petersburg and Zarskoje Selo. Here again, handi- 
capped by unreliable help, he had to inspect personally 
over thirty-three miles of wire. As Jacobi became 
once impatient about constant difficulties, the emperor 
himself quieted him with the words “‘Gradatim, grada- 
tim magice”’ (1).* 





*When Jacobi was elevated to hereditary nobility (1850), he 
included the word ‘‘Gradatim”’ in his code of arms. 
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In addition, he had trouble with narrow-minded 
officialism and in 1848, he terminated in disgust his 
connections with the telegraphic bureau of the Moscow 
railroad. 

Like many other inventors, Jacobi did not publish 
all his inventions. From his correspondence with his 














(From an engraving by D. J. Pound) 
BaRON ALEXANDER VON HumBo tpt (1769-1859) 


NATURAL PHILOSOPHER, TRAVELLER, HE Was Ac- 
QUAINTED WITH PRACTICALLY EVERY CONTEMPORARY SCIEN- 
TIst OF NoTE. ONE Says OF Him THat HE WAS THE LAST 
PERSON IN HistoRY WHO HAD THE GRASP OF ALL KNOWL- 
EDGE. AT THE TIME OF THE DISCOVERY OF GALVANOPLASTY 
He RECEIVED FROM FIFTEEN HUNDRED TO EIGHTEEN HuN- * 
DRED LETTERS YEARLY. IN His Writincs HE CoMBINED 
CLASSICAL VIEWPOINTS WITH THE RISING ExAcT SCIENCES 


brother, we learn that he spent the summer of 1844 in 
the development of a galvanic ignition system for seal 
mines which worked out very satisfactorily and in- 
creased his yearly salary by 2000 silver rubles ($1440). 
This invention proved its worth in the successful de- 
fense of the harbor of Cronstadt in the Crimean War 
(1854-56). 
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Jacobi’s work on the transmission of electricity over 
long distances impressed on him the need of better 
knowledge of conductance through wires and he de- 
veloped methods and equipment to measure resistances, 
independently of Wheatstone in England. The in- 
struments of the two men are surprisingly alike, but 
there can be no doubt about their independent efforts 
(18). In 1848, Jacobi sent definite lengths of copper 
wire to leading physicists in Europe to serve as stand- 
ards of resistance. Later these standards lost their 
usefulness by the definition of the ohm, and also by the 
fact that Jacobi’s units varied either because they were 
not carefully calibrated or changed with time. 

The idea of international standards was always up- 
permost in his mind. In the year 1867 he was the 
Russian delegate and the president of the international 
committee for the establishment of international units 
of weight, measure, and money. He also advocated 
the creation of accurate primary standards. Because 
of his efforts, a convention of experts from seventeen 
European and American countries was called to decide 
on basic principles for future work. 

Of far-reaching importance were his large scale 
experiments with electric and gas lights (20) which 
he undertook together with Augeraud. Working con- 
tinuously without regard fo1 his physical welfare, 
Jacobi’s health began to fail as early as 1870. The 
symptoms of a serious heart disorder showed up again 
on his return from a trip to Paris which he had made 
in the interest of international units. His strong con- 
stitution rallied several times, but each time Jacobi 
became weaker, succumbing March 10, 1874. 

Moritz von Jacobi was a person of high ambitions, 
great talents, and unbound energy for work. Of quick 
temper and rash words which he later regretted, he did 
not make friends readily, but the friends whom he did 
make, valued his great loyalty and sincerity for the 
cause of science. He had the knack of translating 
theoretical discoveries into practical achievements. 
His one hundred-thirty three publications as cited by 
Ahrens deal in addition to the major subjects with a 
great variety of topics such as: how to improve meteoro- 
logical observations; an alcohol hydrometer; absorp- 
tion of hydrogen by iron; a galvanic pendulum clock; 
lightning arrester for powder magazines, and so forth. 

It was his misfortune, to live in a period of rapid de- 
velopment in the field of galvanic electricity and, 
therefore, many of his discoveries were made simul- 
taneously by others who today receive the sole credit 
because they happened to live in countries where dis- 
semination of knowledge was easier. But there seems 
to be no doubt that Moritz von Jacobi should be 
ranked with the best of his contemporaries. 
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ATOMIC STRUCTURE and the 


PERIODIC TABLE 


ROBERT L. EBEL 


Edison Institute High School, Dearborn, Michigan 


endeavor. The one is to secure accurate knowl- 

edge. The other is to interrelate the various 
items of that knowledge through the establishment of 
progressively unifying principles. The degree of ma- 
turity of any science may be quite accurately judged by 
the extent to which the tested knowledge within its 
domain has been organized and integrated. 

To one who has had experience in teaching both 
chemistry and physics as elementary courses on the 
secondary level, it is clearly apparent that the older 
science, physics, exhibits the greater maturity. We 
must admit that much of what we teach in general 
chemistry in secondary schools is still purely descrip- 
tive and empirical, not interpretive and theoretical. 
There are those who contend that the adolescent mind 
is better adapted to the understanding of simple descrip- 
tions of natural phenomena than to the comprehension 
of organized theoretical knowledge. They suggest 


fp pen are two chief purposes in all scientific 


that the content of our science courses should stress 





descriptions at the expense of theory. If we follow 
their suggestion, however, we may no longer rightly 
call our courses “‘science.”” For they do not provide 
the sort of essential experience in rigorous, abstract 
thinking which educators had in mind when they made 
a year’s course in science a requirement for high-school 
graduation. They do not reveal to the student the 
beauty and power of organized knowledge which has 
made this age truly an age of science. 

Therefore, those of us who are interested in teaching 
chemistry as a science should lose no opportunity to 
advance its integration, not only because such inte- 
gration will give the beginning pupils a truer concept 
of the science of chemistry, but also because it will 
simplify the student’s problem of understanding and 
remembering the facts taught. 

It is obvious that the concept which has the greatest 
integrating potentialities for chemistry is that of atomic 
structure. When we clearly understand the structure, 
motions, and forces within the atom we will have a 
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basis for a unified explanation of all chemical phe- 
nomena. Rapid progress has been made in under- 
standing the atom, and that progress has been reflected 
in many textbooks of elementary chemistry. The 
purpose of this article is to suggest a way in which the 
periodic table and its interpretation may be clarified 
by a closer correlation with the fundamental concepts 
of atomic structure. 

As commonly taught at present, the periodic law is 
related only incidentally to atomic structure. But 
since the law deals essentially with the properties of 
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the atom, and since the properties of the atom are 
determined by atomic structure, the relationship be- 
tween periodic law and atomic structure should be 
more than mere incidental correlation. Atomic struc- 
ture can be used to explain, in part, at least, the why of 
the periodic law. 

Furthermore, there are at least two complications 
in the usual periodic table which present difficulties 
to the beginning student. The first complication is 
the presence of the long periods, which necessitates 
the placement of dissimilar elements in the same 
group and the introduction of two families in a group. 
The second complication is the presence of the rare 
earth elements, which are placed in a separate table 
and lamely explained away as having no place in the 
periodic table. Atomic structure can be made the 


basis of a revised periodic table which avoids these 


complications. 
If we arrange the atoms in the order of their increas- 
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ing atomic numbers we observe that each atom has 
one more extranuclear electron than the one preceding 
it. Paying particular attention to this single electron 
which distinguished any atom from the one preceding 
it, and which might therefore be called the differenti- 
ating electron, we see that its placement seems to 
follow certain general tendencies which may be ex- 
pressed in the following laws. 

The Law of Capacity—The maximum number of 
electrons which can normally occupy any given orbit 
is given by the simple formula 2 X n?, where n is the 
orbit number, counting outward from the nucleus. 
That is, for the K orbit, 1 is 1; for the LZ orbit, n is 2, 
and so forth. 

The Law of Symmetry.—The orbital electrons tend 
to be distributed symmetrically among the various 
orbits. The greatest number of electrons is usually 
found in an intermediate orbit, with decreasing num- 
bers in the orbits to the outside and to the inside. 

The Law of Consistency.—For atoms of successively 
increasing atomic number, the additional electron tends 
to be placed in the same orbit as the one preceding it 
until the orbit is filled to capacity, or until a critical 
point is reached, and the symmetry of the atom will 
be best preserved by adding electrons to another 
orbit. Critical points are reached with two, eight, 
or eighteen electrons in the orbit. 

Perhaps a clearer notion of the operation of these 
laws may be obtained from a study of the diagram 
following. The orbit letters are given along the top 
line, the electron numbers at the left. The position 
of each atomic number on the body of the chart indi- 
cates the placement of the differentiating electron for 
that atom. Thus, for sodium, whose atomic number 
is 11, the differentiating electron is the first electron in 
the M orbit. The law of capacity is illustrated in 
orbits K, L, M, and N, each of which is completely 
filled. The v-shaped solid lines indicate the law of 
symmetry. And the law of consistency may be ob- 
served by following the atomic numbers in numerical 
sequence. 

There are three distinct levels on the chart. The 
distinguishing characteristic of these three levels is 
found in the placement of the differentiating electron. 
In the first, upper level, the electron difference occurs 
in the outer shell of electrons. In the second level, 
the electron difference occurs in the electron shell 
second from the outside. In the third level, the elec- 
tron difference occurs in the electron shell third from 
the outside. Since the outer shell of electrons is the 
most effective one in determining the properties of an 
atom, with the inner shells progressively less effective, 
we would expect to find that there are great differ- 
ences in the properties exhibited by elements in the 
first level, less difference on the second level, and least 
of all on the third level. 

Our expectations are verified when we examine the 
properties of the elements which appear at each level. 
On the first level we find the representative elements, 
including metals, non-metals, inert elements, liquids, 
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THE PERIODIC TABLE 
The Representative Elements (Level 1) 
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The Rare Earths (Level 3) 
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and gases. On the next level we find the related 
metals, easily distinguishable from each other, but 
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decidedly similar in their metallic properties and in 


the variety of valences they usually exhibit. On the 
lowest level we find the rare earth elements, whose 
resemblance to each other is so great that chemists 
have experienced much difficulty in separating and 
identifying them. 

On the basis of these distinctions in atomic struc- 
ture, the following periodic table has been constructed. 

It is at once apparent that this arrangement 
eliminates the complications of long periods and rare 
earths mentioned earlier. The elements are logically 
grouped on the basis of their atomic structures. 
Through the use of this table, in conjunction with the 
preceding chart, it has been possible to develop rather 
effectively these two principles. 

1. That the structures of the atoms are periodic 
functions of their atomic numbers. 

2. That the properties of an atom are determined 
by its atomic structure. 

Taken together these two statements are equivalent 
to, but more significant than, the usual statement of 
the periodic law. 





PROGRAM OF THE PHARMACY SECTION OF THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


Although a year has passed since the Elixir of Sulfanilamide 
incident with its tragic consequences, so far as we are aware there 
has been no attempt to get together ail that is known about the 
glycols, despite the fact that perhaps no chemicals have been 
more widely discussed during this period than have certain mem- 
bers of this relatively simple family of compounds. 

It has, therefore, occurred to those responsible for the program 
of the Pharmacy Section of the American Association for the 
Advancement of Science meeting to be held in Richmond during 
Christmas week, that a symposium on the glycols might be ar- 
ranged that should prove highly informative and attract wide- 
spread interest. It is with genuine satisfaction that we are able 
to announce that plans have now been completed for such a sym- 
posium and, if carried through as provided for, will be almost 
definitive so far as knowledge of the better known glycols is con- 
cerned. 

The subject will be discussed under four general heads, and the 
men who have accepted assignments for the symposium are ac- 
knowledged leaders in their respective fields. Dr. Frank C. 


Whitmore, President of the American Chemical Society, will dis- 
cuss the chemistry of the glycols. Dr. H. O. Calvary, Chief 
Pharmacologist of the Food and Drug Administration, U. S. De- 
partment of Agriculture, will consider their physiological action. 


“Mr. H. B. McClure, of the Carbide and Carbon Chemicals Cor- 


poration, will talk on their industrial uses; Dr. A. G. DuMez, 
Dean of the School of Pharmacy, University of Maryland, and 
Editor of Pharmaceutical Abstracts, will discuss their pharma- 
ceutical uses. 

After these formal papers are presented, a general discussion 
will be opened by Dr. H. B. Haag, Professor of Pharmacology at 
the Medical College of Virginia, and Dr. M. G. Milinos of Colum- 
bia University, College of Physicians and Surgeons. The pro- 
gram will be held on Tuesday, December 27, at 10:00 o’clock, in 
the salon of the Jefferson which is headqtarters hotel. 

The Program Committee is deeply indebted to Dr. Haag, him- 
self a pharmacist, for much of the work involved in suggesting the 
subjects, and in choosing the men who will have the leading parts. 

Wortley F. Rudd 





CLINICAL CHEMISTRY—A CORRECTION 


As the result of an omission, no credit line was ap- 
pended to the illustrations which appeared in this 
article [J. Coem. Epuc., 15, 511 (1938)]. Credit should 


have been given to the Fisher Scientific Company for 
the use of the cuts. 








CHEMISTRY wn the 
SERVICE of AGRICULTURE’ 


H. A. HALVORSON 


Minnesota State Department of Agriculture, Dairy and Food, St. Paul, Minnesota 


S CHEMISTS and chemical engineers, you will 
no doubt be interested in how the theories and 
principles of chemistry, which you have studied, 

can be made to serve industries related to agriculture. 
It would not be possible for one person, even if. he had 
the time, to discuss more than a few of the methods by 
which chemists have applied their knowledge in the 
interest of producers, consumers, and processers of 
agricultural products. In this address, I intend first 
to speak in a general way only of several industries 
which depend to a great extent on laboratory results 
for the efficient conduct of business. Later I desire 
to show the relation of the chemist’s work to investi- 
gational and regulatory problems of federal and state 
departments of agriculture, concluding with a more or 
less detailed discussion of the type of regulatory work 
with which I am most familiar. 

For a great many years, this city has been a most 
important center of flour milling which is, properly 
speaking, a branch of the agricultural industry. In 
the early days, responsibility for selection of the wheat 
and the efficient reduction of it into flour rested solely 
on the miller. During the last twenty to twenty-five 
years, however, milling has become such a technical 
business that engineers and chemists are indispensable 
in any organization expecting to survive in the present 
competitive state of the business world. The chemist’s 
skill and knowledge is applied in nearly all steps of 
the milling business, from the selection and blending of 
wheats to standardization of the finished products 
required by a sales organization. To fulfil his func- 
tion, the chemist uses many of the same methods which 
some of you have already employed in your student 
work. To be sure the determinations are generally 
performed with greater skill and some modification of 
details, but the principles involved are no different. 
For example, the chief determinations in a flour mill 
or bakery laboratory are moisture, ash and protein in 
the wheat, flour, and offal, and baking tests conducted 
according to procedures given in such detail as all of 
you have found in descriptions of usual chemical 
methods. Of course, other procedures are sometimes 
employed, such as the determination of hydrogen-ion 
concentration and diastatic activity with which some 
of you may be familiar, since the former is merely a 
measure of acidity and the latter an estimation of the 
maltose content of flour. 


* Presented before a sectional meeting of the American Insti- 
tute of Chemical Engineers, Minneapolis, April 13, 1937. 


I have often thought that of all pursuits related to 
agriculture, the manufacture of fertilizers is the one 
that comes nearest to the classification of a chemical 
industry. This is probably true because these prod- 
ucts early received the attention of experiment stations 
with a view to investigating their plant food consti- 
tuents. This activity to find the elements responsible 
for improvement in crop production led. to the passage 
of the first fertilizer law in Massachusetts in 1869. 
Soon after this, similar laws were passed in other eastern 
states, requiring manufacturers to label their brands 
with guarantees of the essential plant foods. The 
three elements for which guarantees are now required 
by practically all state fertilizer laws are nitrogen, 
phosphorus, and potassium, the two latter generally 
being expressed as the oxides. All important fertilizer 
manufacturers need extensive tests on materials pur- 
chased and finished mixtures bagged under their brands. 
As in the case of the milling industry, most chemical 
methods used in both industrial and state laboratories 
are those which many of you have learned. Routine 
work in these laboratories involves thousands of de- 
terminations of nitrogen; available, total, and insoluble 
phosphoric acid; also potash. For special purposes 
analyses are sometimes made for the nitrogen activity 
to determine the kind of materials used to supply this 
element to the mixture. At times qualitative or 
quantitative tests are made for the rarer constituents 
which are beginning to be regarded as detrimental or 
beneficial to crops or to animals consuming the crops. 
Chemists in the fertilizer industry have other prob- 
lems to contend with besides those involved by their 
responsibility to see that products purchased and those 
leaving their plant meet the guarantees. Among these 
are studies of the effect of curing and storing on proper 
granulation, to prevent caking into hard lumps after 
sacking and to improve the flow of the fertilizers through 
the drills used by farmers in applying the materials to 
the soil. Analytical chemists are certainly an essential 
part of the fertilizer business, and the research engi- 
neer should also find plenty of problems in this industry 
to engage his ingenuity. 

I wish to discuss now the feed manufacturing busi- 
ness, which is of more recent origin and lacks the his- 
torical background of the flour-milling and fertilizer 
industries. At first mixtures of grains and concen- 
trates were blended on a more or less hit-or-miss basis, 
because persons entering that business had no scien- 
tific knowledge of animal nutrition. They merely 
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mixed together what was believed to be good feed. 
As time went on, however, results of experiment sta- 
tion investigations in animal feeding were distributed 
in bulletin form and reprinted in agricultural papers. 
Gradually, feeders demanded more and more infor- 
mation about the analysis and ingredients of these 
mixtures. Competition for business became keener 
so that manufacturers were compelled to employ 
chemists and feed experts to translate scientific data on 
nutrition to the compounding of their feeds. Thus we 
see that this business, which has been built up to im- 
mense proportions during the last quarter century, 
owes much to the findings of chemists and nutrition 
investigators. 

In recent years feed manufacturers, especially in this 
country, have concocted rations for all types of animals 
and for nearly every conceivable purpose. For ex- 
ample, special diets are on the market for horses, cattle, 





A SECTION OF LABORATORY ILLUSTRATING PART OF THE 
TECHNIC INVOLVED IN THE CALCIUM, PHOSPHORUS AND 
MAGNESIUM DETERMINATIONS IN CHICK BLOOD AND IN 
Test RATIONS 


dairy cows, sheep, pigs, poultry, dogs, cats, fur-bearing 
animals, rabbits, and other kinds of pets. Not only 
this but rations especially designed for the different 
periods of the animals’ lives are obtainable. In the 
case of poultry only, we find such special diets as chick 
starting, growing, and brooder mashes, laying rations, 
fattening feeds, and others. 

During the last thirty years, practically every state 
in the union has passed feed control laws for protec- 
tion of farmers and other consumers. These laws are 
very much alike in their important provisions. All 
of them require, for example, minimum guarantees for 
protein and fat and maximum guarantees for crude 
fiber on mixtures and feed by-products of the milling, 
brewing, distilling, cottonseed, linseed oil, and other in- 
dustries. In addition, manufacturers are compelled 
to enumerate the ingredients of feed mixtures. The 
analysis claimed and list of ingredients must be regis- 
tered with a state department on proper forms and 
shown on labels attached to the bags in which rations 
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are sold. Enforcement of these laws in the various 
states, direction of the compounding of feeds in the 
factories, and demonstration tests of rations by animal 
feeding experiments are the chemist’s job. 

It may be interesting now to see how these state laws 
are enforced, how feed chemists of the various states 
coéperate with each other, and how the Federal Food 
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and Drugs Act supplements the operation of the state 
laws. A large percentage of the feed business is carried 
on in interstate commerce. Several feed manufactur- 
ers in Minneapolis, for instance, sell part of their out- 
put in states to the east of Minnesota. Nothing in the 
laws of the eastern states can prevent a Minnesota 
manufacturer from shipping illegal feed into those 
states. However, in doing so he would be very apt to 
violate the U. S. Food and Drugs Act, and his repre- 
sentative in the eastern state, who resold the feed, would 
be guilty of violation of that state’s law. 

Congress has never passed a special feedstuff law re- 
quiring registration of brands and labels with guar- 
antees for nutrients. Provisions of the U. S. Food and 
Drugs Act, however, are so broad as to govern all types 
of animal feeds and remedies as well as drugs and human 
foods, but do not specify the labels to be used. There- 
fore, so far as the federal law is concerned, a manu- 
facturer can ship unlabeled feed in interstate commerce, 
and it is only when he attempts to conform to the state 
laws which require statements of analysis and ingredi- 
ents that the shipper is apt to run counter to the pro- 
visions of the Pure Food Law. If a false or inaccurate 
statement is made on the label of a product in inter- 
state commerce, the federal authorities hold the shipper 
strictly accountable. 

The Pure Food Law is enforced by a special bureau 
of the U. S. Department of Agriculture called ‘“The 
Food and Drug Administration.” This administra- 
tion employs a large number of chemists, inspectors, 
clerks, and scientists engaged on special technical 
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problems. Branch laboratories of the bureau are lo- 
cated in principal cities, where samples from inter- 
state shipments and those taken in the process of plant 
inspections are analyzed as part of the watch for vio- 
lations of law. Through codperative arrangements, 
information regarding goods contrary to national 
or local laws is exchanged by federal and state offi- 
cials. 

Further coéperation with special reference to feed- 
stuffs is maintained between the state and federal de- 
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partments through the Association of American Feed 
Control Officials. This group, consisting mostly of 
chemists, meets annually for the purpose of adopting 
official definitions and standards for all basic feed prod- 
ucts. The chief object of the body is to maintain 
uniformity in laws, regulations, definitions, and stand- 
ards for products of the feed industry. While decisions 
on definitions and other matters are made each year 
during a two-day session of the organization, special 
committees of its members are engaged throughout 
the year on investigations of the physical and chemical 
characteristics of new feed substances placed on the 
market, or on old products which may have been 
changed in composition by improvement or altera- 
tions in manufacturing processes. Proceedings of the 
association are published in annual pamphlets and 
frequently reprinted in part in feed bulletins of the 
various states. 

Another group through which control chemists 
coéperate to solve their common problems is the As- 
sociation of Official Agricultural Chemists. By virtue 
of their positions, federal and state chemists engaged 
in the analysis of, or chemical investigations on food, 
feed, drugs, fertilizers, leather, insecticides, and other 
agricultural products, are members of this association. 
The membership also includes experiment station soil 
chemists and others doing chemical work related to 
agriculture. Through investigations conducted by 


numerous referees assisted by collaborating chemists, 
methods are studied or devised with a view to their 
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adoption as official procedures for the particular prod- 
ucts considered. A journal is issued quarterly wherein 
referees’ reports are printed in detail. The association 
also publishes a book of official and tentative methods 
containing over seven hundred pages, which is revised 
and brought up to date every five years. Hundreds of 
procedures for the analysis of every conceivable agri- 
cultural product are included in this book, and it is 
probably no exaggeration to say that millions of dollars 
have been expended in labor to make this book pos- 
sible. No doubt, some of you have already used the 
A. O. A. C. Book of Methods in your laboratory work. 

It may be interesting at this point to mention a few 
of the titles under which general and associate referee 
chemists of the association work. For example, there 
is a general referee on Soil and Liming Materials as- 
sisted by five associate referees studying such problems 
as the analysis of soil from arid and humid regions, 
liming materials, selenium, and less common metals of 
soils. A general referee and eleven chemists acting 
as associate referees are engaged in studying new and 
old methods for analysis of the various dairy products. 
Chemical problems relating to oils, fats, and waxes 
engage the attention of four referees. Metals in foods 
presents important problems requiring great analytical 
skill, and no less than eight chemists are acting as 
referees in this field of research. On fertilizers the 
general referee and several associate referees are study- 
ing specific problems in the analysis for phosphoric 
acid, notrogen, magnesium, manganese, potash, and 
the acid and base quality of these materials. 

So far I have mentioned only a small proportion of 
the subjects under investigation at this time, and will 
conclude the list by merely referring to referee work 
concerned with the major part of this address. On 
feedingstuffs referees have been assigned the following 
subjects: fluorine, detection of adulteration by micros- 
copy, mineral feed mixtures, lactose, hydrocyanic 
acid in glucoside-bearing materials, biological methods 
of vitamin D determinations, biological methods for 
vitamin B complexes, technic and details of biological 
methods, carotin, qualitative tests for proteins, fat in 
fish meal. 

A few minutes ago, I referred to the U. S. Depart- 
ment of Agriculture and mentioned the division of that 
department which enforces the Food and Drugs Act. 
In your study of civics and history, you learned that 
the national government is a consolidation of states 
under a constitutional form. By the Constitution, 
certain powers were vested in the central government 
among which are the regulation of interstate commerce 
and levying of tariffs and duties. All authority not 
given the federal government was assumed to remain 
with the states. Therefore, while the states do not 
have power to impose duties on products of sister 
states, and cannot regulate foreign imports and goods 
in interstate commerce, they do have the right to police 
the sales of all materials sold within their own bound- 
aries. Within certain limits of the Constitution, each 
commonwealth is similar to a sovereign state with 
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full right to govern itself as it sees best. To protect 
its citizens against adulteration and misbranding 
of food and feed products and to prevent the sale of 
substances injurious to human beings and animals, 
each state has its own code of laws, generally enforced 
by a state department of agriculture similar in many 
respects to each other and to the federal department. 

In our own state, the Minnesota Department of 
Agriculture, Dairy and Food has been charged with 
the responsibility of regulating the processing and sale 
of many agricultural products, the prosecution of false 
advertisers, and the fostering of all activities tending 
to promote the well-being of agriculture and related 
pursuits. In all its activity, the Department employs 
about two hundred people. A few of its duties are the 
promotion of codperative enterprises; the licensing of 
wholesale dealers in agricultural products; the grading 
of fruits and vegetables at central markets to protect 
the producer against unfair practices; the regulation 
of dealers in milk and cream; and licensing persons 
performing the Babcock test on which milk and cream 
are purchased; the irradication of weeds; the inspec- 
tion and analysis of seeds, feeds, fertilizers, foods, and 
beverages; the inspection for sanitary and technical 
improvement of processes in creameries, canneries, 
cheese factories, and ice cream plants; also, the sani- 
tary inspection of dairies and milk distributors. 

As a matter of convenience or efficiency, certain types 
of the work just listed are properly grouped together 
and the duties performed under direction of a division 
head. Separate laboratories are maintained where 
foods, canned goods, and oils are analyzed or graded 
and where bacteriological work is done. Personally, 
my interest centers in the inspection and analysis of 
feeds and fertilizers. For that purpose, we have a staff 
of clerks, inspectors, and chemists with all necessary 
apparatus, including a well-equipped laboratory. 

With your permission I will briefly describe the 
methods employed for collection, examination, and 
reporting of results on feeds and fertilizers. Any per- 
son-who desires to sell mixed or by-product feeds in 
Minnesota must file a registration for each brand enu- 
merating: net weight of package, name of product, 
name and address of manufacturer, and the guaranteed 
analysis; and on mixtures he must also name the in- 
gredients. A label giving the same information must 
be attached to every bag sold in the state, so the pur- 
chaser may know the feeding value in terms of pro- 
tein, fat and fiber, and the materials which have been 
used. A similar procedure is required for every brand 
of fertilizer placed on Minnesota markets. 

To be sure that the law is obeyed, inspectors visit 
every town in the state and secure samples of mate- 
rials, which have not previously been tested too often. 
Laboratory examination shows how well each product 
meets the guarantees in registration and label. Be- 
sides microscopic examination to identify ingredients 
claimed and quantitative tests for protein, fat and 
fiber; determinations of moisture, ash, calcium, phos- 
phorus, magnesium, salt, and iodine are made as oc- 
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These extra tests frequently give 
purchasers information essential to the intelligent 
feeding of their stock. 

The results of all tests as soon as completed are sent 
to the party responsible for the product being on the 
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market. Copies of reports are sent to dealers from 
whom the samples were obtained, and are available 
for public distribution. At the end of each year all 
data are published in the Annual Feed and Fertilizer 
Bulletins. These bulletins are distributed to manu- 
facturers, dealers, farmers, agricultural schools, li- 
braries, and other places. Generally manufacturers 
take a great pride in their brands and are anxious to 
so blend and label their feeds as to avoid criticisms 
in the bulletins. Of course, the enforcing department 
has the option of prosecuting in court violations where 
it is apparent that publication of adverse findings will 
not remedy the situation. 

I desire now to discuss rather fully a comparatively 
new phase of feed inspection work. You may have 
noticed that recently newspapers, magazines, and feed 
trade journals have contained many advertisements 
and items regarding the vitamin value of various prod- 
ucts. About ten years ago mixers began to incor- 
porate one or more of these advertised supplements in 
their feeds. Statements made regarding the vitamin- 
containing substances often influenced manufacturers 
to claim their poultry mashes contained vitamin D, and 
from these claims purchasers were lead to believe that 
these feeds were superior to others for improving 
growth, hatchability, or egg production. Farmers, 
hatcherymen, and poultry feeders too frequently failed 
to secure the expected results, and in consequence 
sought the reasons from the state experiment station or 
complained to the feed control laboratories. Control 
chemists were not then equipped to give expert advice 
on these matters, but, as time went on, the feed officials 
recognized that this problem demanded serious at- 
tention. Like the chemists in the other states, we at 
Minnesota expected that methods could be devised to 
determine the vitamin D potency of mixed feeds, if 
only investigators could devote the necessary time to 
their solution. None of us, then, realized the work 
which would be involved, but several state chemists, 
notably of Wisconsin, Minnesota, and Maryland, de- 
cided to make the beginning required. Since vitamin 
D was known to be most deficient in ordinary rations, 
we decided to begin tests for this factor in the supple- 
ments used in feeds. 

As you know, cod-liver oil has for many years been 
the principal source of vitamin D. In fact, it was 
used as an antirachitic hundreds of years before scien- 
tists knew that vitamin D existed. According to a 
historical review by Dr. Ruth Guy, cod-liver oil was 
employed in ancient times by the fishermen along the 
northern coasts of Europe for invalids and people in 
poor health, and also was greatly relished as a substi- 
tute for butter. The first reported use of cod-liver oil 
by the medical profession was as an external remedy at 
the Manchester Infirmary in England about 1789. 
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While no known person can be said actually to have 
discovered that cod-liver oil was a preventive of rickets 
in this country, Dr. E. V. McCollum and co-workers 
in 1922 demonstrated the existence of a fat-soluble 
vitamin in cod-liver oil, which was distinct from vita- 
min A and which is now known to be vitamin D. 

Prior to 1925, practically none of the poultry feed 
sold in Minnesota contained vitamin D carriers as in- 
gredients. Since that year, the number of brands 
containing cod-liver oil or other sources of vitamin D has 
increased rapidly, until now it is very seldom that any 








PHOTOGRAPHS ARE OF SILVER NITRATE STAINED SECTIONS 
OF TIBIAE FROM EIGHT-WEEK OLD CHICKS. CONTRAST DEFI- 
NITE LINE OF CALCIFICATION IN BIRD NUMBER 4039(BoNE ASH 
50.4 PER CENT.) WITH INDEFINITE APPEARANCE OF LINE IN 
Trp1A NuMBER 860 (BoNE AsH 38.3 PER CENT.). BIRD 
NuMBER 860 RECEIVED No ViTAMIN D. BIRD NUMBER 
4039 RECEIVED VITAMIN D IN Form oF Cop-LIvErR OIL. 


Bird Age Weight Bone Ash 
No. Sex Weeks Grams Per Cent. Diagnosis 
860 of 8 298 (average) 38.34 ees a 
4014 2 8 228 (light) 3705 a 
4017 ot 8 450 (heavy) 35.19 — 
4025 9 8 634 (average) 52.52 Normal 
4028 fe} 8 524 (light) 50.91 Normal 
4039 J 8 804 (heavy) 50.39 Normal 
4047 p 8 812 (heavy) 50.19 Normal 
4069 5 8 656 (average) 46.65 Normal 
4070 fo} 8 510 (light) 48.70 Normal 
824 on 8 820 (heavy) 47.42 Normal 
4081 of 8 686 (average) 49.36 Normal 
4087 °) 8 560 (light) 48.67 Nozmal 
4094 9? 8 658 (average) 49.18 Normal 
4097 ? 8 510 (light) 45.57 Deviates slightly 
from normal 
4100 of 8 896 (heavy) 50.09 Normal 


one markets a mash without such added supplements. 
Over ninety per cent. of the seven hundred twenty- 
seven new registrations for starting, growing, and egg 
mashes filed here in 1936 contain added vitamin D 
carriers, generally cod-liver oil or sardine oil. 

The best known source of vitamin D are fish liver 
ot fish body oils; cod-liver oil being representative of 
the former and sardine oil of the latter. Other oils 
rich in vitamin D are liver oils of the burbot, tuna, 
goose fish, and shark, and body oils of the sardine, 
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herring, salmon, tuna, and menhaden. The potency 
is influenced greatly by the fishing season, process of 
manufacture and care in refining, and these factors may 
account for the fact that cod-liver oils on Minnesota 
markets have varied as much as eight hundred per cent. 
in antirachitic value. 

The antirachitic factor resides in the unsaponifiable 
material of oils. To separate this part from the saponi- 
fiable portion, several processes have been devised 
and patented, thereby producing a concentrate very 
rich in vitamin D. This vitamin D concentrate is 
sometimes added to ordinary cod-liver oil to standard- 
ize it, or to greatly increase its potency so that the 
mixed product may be marketed as a concentrated or 
fortified cod-liver oil. 

Direct sunlight has been repeatedly stated to be the 
cheapest and best source of vitamin D, but clouds, 
haze, and the small angle of incidence with the horizon 
of the sun’s rays (as in winter months) diminish its 
effect, since much of the ultra-violet rays are filtered 
under these conditions and by glass, shade, and other 
substances through which light must pass before 
reaching the animal body. Poultry feeders are de- 
pending more and more upon an added supplement 
to the feed to supply the required vitamin D. At 
first, the supplements were used in rations only at 
certain periods of the chicken’s life, 7. e., for a few 
months after hatching and: during the winter laying 
season. There is a distinct trend now (and a number 
of poultry specialists recommend it) to incorporate 
one to two per cent. of ordinary cod-liver oil, or its 
equivalent, in starting, growing, breeding, and laying 
mashes during the entire year. 

The tremendous amount of cod-liver oil and other 
supplements required to satisfy the present demand 
for vitamin D in chicken mashes measures the impor- 
tance of developing methods which will fairly and ac- 
curately show the effect of these supplements on poul- 
try. In 1930 when we undertook the task of making 
these tests, practically all investigations with vitamin 
D assay methods were made with white rats. Up to 
this time and at present little or no progress has been 
made to develop suitable chemical methods of testing 
for vitamin D. Since the rat assay methods were pre- 
viously used almost exclusively in research labora- 
tories, data regarding units of value are generally ex- 
pressed in terms of these tests. Recently, the chick 
assay has received considerable study, not only by the 
state control departments, but also by several univer- 
sity and commercial laboratories. 

We have, then, two distinct biological methods of 
assay: (1) the rat assay—a curative test, also called 
the “‘line test,” and (2) the chick assay method. In 
the line test the rats are fed a vitamin D deficient ra- 
tion for a definite number of days to induce rickets in 
the animals. After this, vitamin D in the form of 
cod-liver oil or other substance to be tested is admin- 
istered to the rats for a definite period. The curative 
effect of the administration of the vitamin D based 
upon the quantities fed is measured by the line test, 
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which is an observation of the amount of calcium salts 
deposited in the bones. 

For the purpose of discussion I have arbitrarily 
subdivided the chick assay method into three tech- 
nics, any one or all of which may be used by a labora- 
tory to determine the effect of the administration of 
vitamin D. The chick assay method which has been 
tentatively adopted by the Association of Official 
Agricultural Chemists is called a preventive biological 
test. In the state laboratories the effect of the vita- 
min D is measured by the determination of the bone 
ash in the tibiae of the chicks. Several commercial 
laboratories employ a second technic by which the 
degree of rickets or the prevention of this disease is 
determined from photographs of the internal structure 
(stained with silver nitrate) of the tibiae. The third 
technic involves diagnosis of calcification in the bones 
of the chicks by photographic pictures of X-ray ex- 
posure of the bones. 

Of course, all chick feeding tests for vitamin D do not 
specify the same ration as that given in the A. O. A. C. 
method. The composition of the A. O. A. C. basal 
ration is stated in the Journal of the A. O. A. C. (Vol- 
ume 17, page 69) and in publications of the Minnesota 
Department of Agriculture. The three state labora- 
tories, which have been mentioned as actually doing 
control work on vitamin D, use the tentative A.O. A C 
method. 

Our first problem in the development of the A. O. 
A. C. method was to find a suitable ration for the 
chicks. Such a ration must be one which is devoid or 
nearly devoid of vitamin D, but which otherwise con- 
tains all the recognized nutritional factors, including 
the proper percentage and balance of the mineral ele- 
ments, satisfactory quality and content of protein, and 
the vitamins with the exception of D, which are known 
to be necessary in successful poultry feeding. A good 
basal ration then must be one which will produce 
good growth when supplemented with vitamin D, per- 
mit a majority of the birds to live to the end of the ex- 
periment, and at the same time induce severe rickets 
in the chicks before the end of the feeding period. 

When the basal A. O. A. C. ration is fed to a group 
of baby chicks for four or five weeks, they will live for 
that period, but will be subnormal in weight and exhibit 
all the symptoms of rickets. At four weeks of age, the 
birds are generally so weak as to be hardly able to take 
nourishment. The feathers are ruffled. They walk 
with a stilted gait or show a marked tendency to squat 
and extreme leg weakness. At the conclusion of the 
feeding period, which has been recently shortened to 
three weeks, the chicks are all killed, the left tibia re- 
moved, and after proper treatment the bone ash de- 
termined. The average bone ash content of the tibiae 
in these negative control groups approximates thirty 
per cent. When tests are made of samples collected 
from stocks on the market, definite quantities of sup- 
plement (ranging in the case of cod-liver oilsfrom 0.25 
per cent. to one per cent.) are added to the basal ration 
which is then fed to groups of chicks similar to the neg- 
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If the amount of supplement added has 
fully protected the birds, the bone ash contents of the 
tibiae will average about forty-five per cent. at four 
weeks of age. Thus, we have a range of about fifteen 
per cent. in average bone ash content between rachitic 
chicks from the negative control groups and normal ones 
in groups which have received adequate supplies of vi- 
tamin D. According to a resolution of the Association 
of American Feed Control Officials, adopted as a regu- 
lation in Minnesota, every distributor of a vitamin D 
supplement must register his product with the state, 
and label it with a guarantee of antirachitic potency 


ative controls. 




















PHOTOGRAPHS ARE OF SILVER NITRATE STAINED SECTIONS 


OF TIBIAE FROM EIGHT-WEEK-OLD CuiIcKs. NOTE INDEFI- 
NITE LINE AT THE TOP OF TIBIA NUMBER 5629 (BonE ASH 
39.31 PER CENT.) COMPARED WITH THE DEFINITE LINE OF 
CALCIFICATION AT THE ToP OF TIBIA NUMBER 5631 (BONE 
Asu 50.57 Per CENT.). NuMBER 5629 RECEIVED No Vita- 
MIN D. NUMBER 5631 RECEIVED VITAMIN D IN THE FORM 
oF Cop-LIvER OIL 


showing the minimum number of A. O. A. C. chick 
units of vitamin D per gram. The guarantees made 
in registrations and the results of our tests are published 
in several annual reports. 

The units which have been used in the past have 
varied in value depending upon the names applied to 
them, although several units with different names have 
been of equal value. On page 5 of our 1934 report of 
vitamin D tests, we have presented a table of rat unit 
equivalents, so that one can conveniently determine 
the value of any one of seven units in terms of the other 
six. To illustrate, the table shows that 1 D unit is 
equal to 36 International units, 36 U.s.P. units, 15.33 
Steenbock units, 13.33 American Medical Association 
units, 133.30 American Drug Manufacturers Asso- 
ciation units, or 60 Oslo units. 

To further confuse the layman who desired to know 
the relative value for poultry of the different products 
offered to him, it is astonishingly true that one rat unit 
(be it International, Oslo, or any other designation) is 
not necessarily of the same efficacy for poultry when 
derived from different substances. For example—one 
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International vitamin D rat unit in cod-liver oil may 
have the same value for preventing rickets in chickens 
that fifty similar units may have in the form of irradi- 
ated yeast or irradiated ergosterol. Recent investiga- 
tional work points to the existence of at least two forms 
of vitamin D. Not long ago, Bills and associates pub- 
lished a paper suggesting this, and stated that the vita- 
min D in blue fin tuna liver oil is a different substance 
or a different mixture of substances than the vitamin D 
in cod-liver oil. For chicken use they found that one rat 
unit of the antirachitic factor in blue fin tuna liver oil is 
only about fifteen per cent. as effective as that in cod- 
liver oil. A very important paper by Dr. Waddell, 
of the Acetol Products Company, shows that irradi- 
ated cholesterol in contrast with irradiated ergosterol 
is as effective (for poultry), rat unit for rat unit, as 
the vitamin D in cod-liver oil. 

It is hoped that recent adoption of a definition for a 
chick unit by the Associations of Feed Control Officials 
and Agricultural Chemists will eliminate confusion 
caused by a multiplicity of units of questionable value 
for use in guarantees on poultry supplements. One 
A. O. A. C. chick unit of vitamin D is defined now to 
be the equivalent of one v.s.P. unit of vitamin D in the 
United States Pharmacopoeia Reference Cod-Liver 
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Oil. The revision of the A. O. A. C. method to author- 
ize comparative tests of commercial products with the 
Reference Cod-Liver Oil will also help greatly to stand- 
ardize all antirachitics on the market. 

Investigational work undertaken at Minnesota has 
always been planned for the principal purpose of 
shortening, improving, or extending the scope of the 
A. O. A. C. method for the estimation of vitamin D in 
feedingstuffs. Criticisms have, of course, been directed 
against this procedure by firms whose products have 
been regulated and to a lesser extent by others. The 
feeding period used by commercial firms to show 
growth and improvement in bone structure, as a result 
of feeding rations supplemented with their products, 
was generally eight weeks or longer. The state labo- 
ratories’ first proposal was for a six-week feeding pe- 
riod, which was soon shortened to five weeks. This was 
objected to by firms using a longer feeding time. A 
statistical investigation made in our own laboratory 
answered these arguments and demonstrated that four 
weeks of feeding in the A. O. A. C. method were as 
satisfactory as the five-week period. More recent 
work has shown little loss of accuracy in reducing the 
feeding time to three weeks, a self-evident improve- 
ment in this type of work. 





SHOULD QUANTITATIVE 
ANALYSIS BE TAUGHT before 
QUALITATIVE ANALYSIS? 


LYLE O. HILL ann WILLIAM F. CRAMER 


Central Y. M. C. A. College, Chicago, Illinois 


ROBABLY the most difficult task in the teaching 
P: college chemistry is the coérdination of the 

laboratory work and the theoretical material which 
is covered in the course in qualitative analysis. Prac- 
tically all teachers admit that this is desirable and 
strive for this coérdination; however, very few have 
been satisfied with their results. The laboratory work 
in the first part of the course is mainly cookbook in 
style. Usually the end of the course is reached before 
the student begins to see the relation between the 
laboratory work and the material discussed in the lec- 
ture room. Several times we have tried rearranging 
the material which is most essential for the qualitative 
course in such a way as to make a better codrdination 
between the laboratory work and the lecture material. 


Our results have not been all that could be desired, 
however. When we follow the logical order for an 
ultimate analysis, are we following the most effective 
method of presenting this fundamental material to 
our students? Or should we reverse our present order 
and make introductory quantitative analysis a pre- 
requisite for qualitative analysis? Since the chemistry 
involved in the analysis of the unknowns usually used 
in the first quantitative course is so much simpler 
than that encountered in the qualitative scheme the 
authors believe that this rearrangement will be prefer- 
able in obtaining the objectives of these courses. 

Before proceeding further, we might outline the 
more important objectives of a qualitative and a 
quantitative course. 
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(1) Create scientific interest. The application of 
quantitative work to nearly all types of commercial 
work, as well as all phases of chemistry, is easily pointed 
out by the instructor. This gives the students a feel- 
ing that they are doing chemical work rather than 
preparing to do it. 

(2) A working knowledge of solutions of electrolytes. 

(3) The development of manipulative skill in the 
laboratory. 

(4) An appreciation of the application of theories 
and laws to the practical laboratory work. 


The long delay in bringing out the fourth objective 
in the course in qualitative analysis is the problem 
with which we are confronted. 

If quantitative analysis were taught before qualita- 
tive analysis the student entering the qualitative 
course would have sufficient background to avoid the 
delay in coérdinating the laboratory work and the 
theoretical material. Would there be a similar delay 
in the quantitative course? By use of the following 
order it is believed that no such delay would occur. 


(1) An introductory discussion of the use of the 
quantitative apparatus. 

(2) A discussion of stoichiometry of acids and bases 
which brings out the practical application of the atomic 
theory. There is no logical place to bring in this dis- 
cussion in the qualitative course, although it is needed 
before the introduction of the mass law, since most 
students do not get a sufficient background in their 
general chemistry. 

(3) The application of the mass law and hydrolysis 
to acidimetry and alkalimetry. The titration of acetic 
acid. The choice of an indicator in the titration of a 
weak electrolyte shows the practical application of the 
mass law in a much more simple and more fundamental 
manner than is shown at any place in the qualitative 
scheme. 

(4) The stoichiometry of oxidation-reduction re- 
action shows much more forcibly the need for the 
ability to balance oxidation-reduction equations than 
any reason that can be given in connection with the 
qualitative scheme. Also, the reactions involved in 
the determination of iron or copper are much more 
simple than those reactions encountered with the 
copper-arsenic group of the hydrogen sulfide scheme. 

(5) The application of the solubility product law to 
gravimetric work brings out a number of very interest- 
ing practical examples such as the amount of precipitate 
that will dissolve in the wash solution and the effect of 
the common ion in loss of the precipitate due to solu- 
tion. 
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(6) Coprecipitation. A little knowledge of this 
phenomenon should be an asset when discussing the 
qualitative scheme. However, it is usually not con- 
sidered until the quantitative course. 


If the student entering qualitative analysis has 
studied the material outlined above, only a short time 
would be required to study the application of the 
mass law to complex ions and to discuss amphoteric 
compounds. Then a student would be ready for a 
complete breakdown and study of the qualitative 
scheme, based on the above theories and laws, which 
could proceed along with the work in the laboratory. 

Two of the objections to this suggested order are: 


(1) The logical order of an analysis is a qualitative 
analysis and then a quantitative analysis, which is 
probably the reason for the order now in use. Chem- 
istry, however, has developed so that it is very 
seldom necessary for a chemist to run a qualitative 
analysis. 

(2) The technic acquired in the qualitative labo- 
ratory work aids the quantitative work. This is no 
doubt true, but is it necessary? Would not the 
technic acquired in quantitative be more valuable 
in doing qualitative work? 


There are a few administrative problems that will 
arise with this order. More time will have to be 
scheduled for the lecture work in the quantitative 
course, and, therefore, less laboratory work re- 
quired, or the credit hours increased. Would the 
quantitative course as outlined meet the entrance 
requirements of certain professional schools, par- 
ticularly pharmacy where only one analytical course 
is expected? 


At the present time we are considering the adoption 
of this plan in either the spring or the fall of 1939 at 
the Central Y. M. C. A. College. Before we make 
such a move, however, we would like to have the 
opinions and suggestions of others interested in teach- 
ing these two courses. 

Needless to say, we expect to keep complete records 
so that the progress of students taking quantitative 
analysis first can be compared with that of students 
taking qualitative analysis first. We have at our dis- 
posal rather complete records on each of our students. 
Using these we shall study our results by the method of 
equated groups. Criteria for matching the experimental 
and control groups will be (1) general ability as deter- 
mined by a psychological examination; (2) general 
scholarship as measured by college marks; and (3) marks 
in general chemistry. 








SALTWORKS of NEW JERSEY 
during the AMERICAN REVOLUTION 


K. BRADDOCK-ROGERS 


Haddonfield, New Jersey 


OLONIAL New Jersey had no major dependable 
C salt supply, and it was forced to rely on material 
imported from sister colonies and other external 
sources. Massachusetts, on the contrary, because of 
her fisheries had a long-established salt industry. To 
the south several small saltworks were to be found in 
Virginia. During the American Revolution the British 
naval blockade and the isolation by the army of the 
Middle Atlantic Colonies from New England and the 
South cut off the salt supply of New Jersey. Salt 
was needed, and the wartime saltworks along the Jersey 
coast was the result. 

The demand for salt was felt almost immediately 
after the war began. Realizing this present and grow- 
ing need of the people for salt, the Continental Con- 
gress passed a series of resolutions which reflect the 
general situation very well. The first was passed on 
December 29, 1775, and “earnestly recommended to 
the several Assemblies and Conventions to promote by 
sufficient public encouragement the making of salt in 
their respective Colonies.” Eighteen months later 
(June, 1777) it was resolved ‘‘that a Committee of 
Three be appointed to devise ways and means of 
supplying the United States with Salt.’ On Friday, 
ten days later, the report of this Committee was 


Resolved.—That it be recommended to the several States to 
offer such liberal encouragement to persons importing salt for the 
use of the said States as they judge will be effectual; 
That it be recommended to each State to employ one or more 
vessels for the importation of salt into their respective States; ..... 
That it be recommended to the several States to erect and encour- 
age in the most liberal and effectual manner proper works for the 
making of salt. 


Four years later Congress reiterated their first resolu- 
tion and in the following November “recommended 
that the article of salt be left unlimited in price which 
is of indispensable necessity to all ranks of the people 
and often difficult to procure.”! . 

New Jersey passed an act in October, 1776 “..... to 
encourage several men to erect saltworks.’”’ The out- 
come of this venture is unknown. One year later an act 
was passed “‘..... for erecting Saltworks and manufac- 
turing Salt within the State of New Jersey.’’ By this 
act Commissioners were appointed to buy land on the 
coast, erect buildings, and purchase the necessary 
materials and implements for saltmaking. But“..... 
business being unexpectedly delayed and a great num- 


1 Journals of the Continental Congress,’’ Washington, 1908, 
Vols. 8, 14, 15. 


ber of Private Works erected the design was dropped.” 
The act was repealed in March, 1778.” 

Pennsylvania in the Spring of 1776 appointed a Com- 
mittee on Saltworks which made its report in June. 


The Committee appointed to consider the most certain and ef- 
fectual methods of supplying the Inhabitants of this Colony 
with Salt, Report, that they have examined the plan proposed 
by Thomas Savadge for making annually on the Sea Coast about 
sixty thousand bushels and are of the opinion the necessary works 
may be completed in a short time at an expense not exceeding two 
thousand pounds, but as the Committee conceive this quantity 
not altogether equal to the consumption of the Colony they 
earnestly recommend to the House an undertaking of greater 
extent to be under the direction of Persons of such activity and 
zeal as may give a reasonable hope that the public necessities in 
this article may be fully relieved without depending on a pre- 
carious supply from abroad, which can only be obtained at an ex- 
orbitant rate. 


The construction of saltworks by the State of Pennsyl- 
vania was started immediately. In August the Council 
of Safety appointed a Committee to carry on the salt- 
works under the direct management of Thomas Sav- 
adge. These works were located at the mouth of Goose 
Creek a few miles from Tom’s River, New Jersey. 

Other saltworks rapidly made their appearance until 
eighteen or twenty dotted the coast. Thus through 
the necessities of the times came into being these 
Colonial Saltworks of New Jersey. 


THE SALTWORKS DURING THE REVOLUTION 


Union Saltworks near the Manasquan River. 

A small Works at the mouth of the Shrewsbury River. 

Sharp River, Squan, and Barnegat Bay. Several Works at 
each place. 

James Randolph’s Works at Mosquito Cove. 

Pennsylvania Saltworks at Goose Creek. 

—Newlin, Waretown. 

Samuel Brown, Forked River. 

Friendship Saltworks, Thomas Hopkins, Manager, Great Egg 
Harbor. 

Thomas Heston and Co., Falkinburg Island, Little Egg Har- 
bor. These works were probably taken over by Jacob Falkin- 
burg. 

Nathaniel Pettit, two miles North of Absequan River and 
eighteen miles South of the Forks of the Little Egg Harbor. 

Frazier Kinsley, Great Egg Harbor. 

Kennedy and McCulloh, three miles from Great Egg Harbor 
Bar. 

Dr. Robert Harris, Townsend’s Inlet. 

Levi Hughlingsworth, Turtle Gut Inlet. 

Aaron Leaming, Cape May. 

Ocean View, Rio Grande, and Cold Spring. Several works at 
each place. 


2 “The Acts of New Jersey,” 1775-1782. 
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THE SALTWORKS AFTER THE REVOLUTION* 


Leeds, Absecon Island near Atlantic City. 
Bartlett, near Little Egg Harbor. 

Zadock Brown, Absecon Island. 

Thacher, Tuckerton. 


The saltworks of which we have the most information 
are the Pennsylvania Saltworks, the Friendship Salt- 
works, the Union Saltworks, and the works of Aaron 
Leaming at Cape May. Quite a complete record of 
the first is reflected in the voluminous correspondence 
between the Council of Safety and Thomas Savadge, 
and in the Waste Book of the Pennsylvania Saltworks. ¢ 
The Waste Book gives a complete and uninterrupted 
business record of the works. The first entry is June 
26, 1776, in which are orders for lumber, tools, brick 
from Egg Harbor, traveling expenses, a raft, etc., etc. 
Over a period of months large sums are paid to James 
Collins and Co, for hauling brick and iron plates from 
Egg Harbor. There are large sums due John Cox and 
Lawrence Saltar and Co.f 
There are also traveling expenses to and from Egg 
Harbor, Batsto, Atsion, Philadelphia, and other im- 
portant points. There is an order to one Jeremiah 
Baker, for fifty salt baskets and there are regular en- 
tries to men for wages for all manner of work. The 
wages to Savadge are far from forgotten. 

From the many letters and reports we see that the 
construction and administration of these works was 
not plain sailing. The magnitude of the undertaking 
is well set forth in one of the first reports of Savadge to 
the Council in which he states, . 


“I have nearly completed a boiling house one hundred sixty- 
nine feet long, twenty-nine feet wide; a store sixty feet long, 
twenty feet wide; completed two drying houses, a small kitchen, 
a lime house, stable finished, mill work for my pumps in good for- 
wardness, will be completed before I shall get my boilers from 
Colonel Cox’s Furnace whose people have disappointed me or 
should have had part of the works completed before this. Also 
a large quantity of stuff joynted and ready for flooring the sun 
pans etc.,... with many other things such as laying trunks, 
ditches, etc.”’. .. 


The manager was beset with many difficulties; labor 
troubles, financial worries, incursions of the enemy, to 
say nothing of his own querulous, pessimistic, and 
complaining nature. The Council of Safety met him 
at every turn in an endeavor to promote the work. 
Money was generously sent at every request to be used 
as he saw fit. To the advice that the works needed 
military protection it was ordered in November, 1776, 
“that an officer and twenty-five men be sent to the 
saltworks ... as a guard’’ and in the following February 
“that in consequence of the advice from Thomas 


* The report in certain local histories that the Continental 
Congress operated saltworks on the Jersey coast is without 
foundation. 

| The Waste Book of the Pennsylvania Saltworks is in pos- 
session of the Pennsylvania Historical Society, Philadelphia. 

t John Cox was owner and operator of the great Batsto Fur- 
nace in New Jersey, and Saltar was the owner and operator of the 
Atsion Furnace which was a few miles from Batsto. For an 


account of these furnaces and others see BRappocK-RocErs, K.., 
“Bog ore industry in South Jersey prior to 1845,” J. CHEM. 
Epvuc., 7, 


1493 (1930). 
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Savadge . . . the armed boat ‘Delaware’ under the 
command of Captain Richard Eyre be immediately 
fitted out and ordered to proceed with all expedition 
to the said works.’’ These are two of many examples 
of the willingness of the Council to send boats and men 
for the protection of these works in which so much 
faith was placed. 

The majority of the men who were employed at the 
works lived in the neighborhood and were subject to 
call for duty in the militia. This fact was made known 
to Governor Livingston of New Jersey and at his rec- 
ommendation the Legislature very shortly passed a law 
which gave exemption from militia service “‘to one man 
at each saltworks for every five hundred gallons the 
boiling vessels held.”” Not content with the generous 
fulfilment of his many requests Savadge kept asking 
for supplies of all kinds; rum, stoves, more blankets, 
building materials, ironwork, and more land for wood. 
The answer to the last was a purchase of fourteen 
hundred acres of woodland. 

It will be recalled that the construction of the works 
was underway in June, 1776. Late in October Savadge 
reported ‘that millwork for my pumps in good for- 
wardness,” yet in July, 1777, Savadge wrote “.. . I 
have about two weeks work to do at the mill and pumps 
which would enable me to get four pans at work and 
the remainder in a short time” and a month later he 
wrote ‘. .. my millwrights have nearly completed the 
mill and the pumpwork, when done shall get to work 
with two or three pans in a few days.” With such re- 
peated delays it is no wonder that overtures were made 
by Pennsylvania to operators of other works. Levi 
Hughlingsworth of Turtle Gut Inlet made an offer to 
sell his works to the State, but nothing came of it. 
There were also negotiations between the State and 
Dr. Harris, of whom more will be said. 

The saltworks at Tom’s River were a great dis- 
appointment to the Council. They wrote to Colonel 
Cox at Batsto in November, 1777, “disappointed and 
fatigued with Mr. Savadge’s delays we have at length 
employed the bearer, Mr. Davidson, to visit the works 
and furnish us if possible with a distinct account of 
matters there. . .’”’ Davidson was ordered to report in 
full on the works and to buy salt from other works. 
In January Savadge reported that two pans were com- 
plete and that he had about twenty bushels of salt on 
hand. This seemed to have heartened the Council 
and it resolved ‘‘. . . to push the works vigorously.” 
At the same time Davidson was ordered to take over 
the management of the works; an order which Savadge 
deeply resented. This was the beginning of the end of 
the Pennsylvania Saltworks, which it was estimated by 
Savadge would “‘. . . give a yield of salt proportionable 
to 300,000 bushels per annum.” In the Waste Book 
under May, 1778, is the credit of twenty bushels of 
salt, the first in almost two years of operation and 
thereafter there are a few such items. The saltworks 
continued to operate with little or no results until they 
shut down in 1779. The last entry in the Waste Book 
is April 10, 1779. Sometime in September, Savadge 
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died and the works were put in charge of Colonel 
Hagner to dispose of them by public sale or by any 


means he saw fit. Accordingly, the following ad- 
vertisement appeared in the Pennsylvania Packet, 
November 9, 1779. 


THE STATE SALTWORKS TO BE SOLD 


On Monday the fifteenth day of November inst. will be sold 
by Public Vendue the Saltworks belonging to the State of Penn- 
sylvania..... These works have been erected on a very exten- 
sive plan calculated to make a quantity of Salt and in a situation 
most favorable for the purpose. The Buildings are large, com- 
modious and in good order, consisting of a dwelling house, boiling 
house, drying house, two store houses, a windmill for raising the 
salt water by pumps and a smith’s shop etc., etc... .. 

FREDERICK HAGNER 


On December 31, 1779, the deed was signed for the 
transfer of the Pennsylvania Saltworks to John Thomp- 
son of Burlington County for fifteen thousand pounds. 
Nothing more is known of these ill-fated works until a 
few years ago when the site was sold for a summer 
colony. When workmen were digging to drain and 
fill in a section of marsh land, they uncovered a stone 
wall two hundred fifty feet long with three sets of 
sluices and gates. This was the dam for the saltworks 
pond. These last remains of a great project were 
totally destroyed.* 

Allusion has been made to the Friendship Saltworks 

which were on Great Egg Harbor. Like all the others 
it is not known when it started nor how long it oper- 
ated. Thomas Hopkins, Quaker, was the manager of 
the works. A portion of his Journal remains and in it 
he gives a faithful and humorous account of the works. 
He refers several times to the owners but omits their 
names. 
He notes in his Journal the daily output of salt, but 
unfortunately it is in units which are meaningless. A 
description of these works from an advertisement is as 
follows. 

On Tuesday the 20th instant, will be sold at Public Vendue, 
The Friendship Saltworks, situate on Great Egg Harbor, two 
miles to the eastward of Absecon Bridge, to-gether with all the 
buildings, improvement and implements necessary for carrying 
on the business. The works consist of 8 wrought iron pans, all 
lately set up on a new construction far superior to any other on 
the continent; and are capable of making a very considerable 
quantity of salt, supposed about a hundred bushels a day. Also 
a good dwelling house, a salt house, a store house and stables, a 
large covered cistern, 100 feet long, 22 feet wide and 2 feet deep; 
the whole erected on a healthy and pleasant point of land. The 
unexpired term of the lease thereof, and the privilege of cutting 
wood within one mile of the works, at the moderate price of one 
bushel of salt for thirty cords of wood, is also for sale. The works 
are supplied with water from the bay (of the best quality) which 
is pumped into the cistern. .... The sale to continue from day to 
day until the whole are sold. 


The Pennsylvania Gazette Sep’t. 13, 1780 


Hopkins briefly remarks in his Journal that ‘‘the works 





* The discovery of the ruined dam was privately communicated 
to the authors. The deed for the transfer of the saltworks to 
Thompson is the property of Mrs. James Irons of Tom’s River, 
New Jersey. , 

{t The Journal of Thomas Hopkins of the Friendship Salt 
Company, New Jersey, 1780, is in possession of the Pennsylvania 
Historical Society, Philadelphia. 
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have been set up at Vendue and was bid in for the 
owners.”’ The last entry in the Journal is October 20, 
1780, which is the last bit of information about these 
works. (Authors’ note: the balance of the Journal 
has been completely destroyed.) 

In the Journal of Aaron Leamingt there are a few 
brief notices about his works. 


May 23, 1777 Mr. Hand and Mr. Godfrey went on the beach 
to set up my saltworks. 6 kettles, viz. 3 of 32 gall. & 3 of 42 gall. 
each about 222 gall. the whole and (illegible... . . ) I and Phil 
Godfrey went out to make salt. 

1777 July 18 Mr. Holmes and I having concluded to increase 
our saltworks Persons Leaming and he is preparing to set out to 
buy kettles. Our aim is to buy 3 tons for him and 2 tons for me 
and one ton for Jesse Hand..... 


There are several more entries about the purchase of 
the iron, its cost, cartage, and other expenses, aside 
from that there is nothing more about his works, and, 
unfortunately, he says nothing of his output or how 
long he carried on the business. It will be noted that 
he speaks of kettles, not pans, as in the other works. 
Also the general capacity of these kettles corresponds 
with that of the kettles which are in the museum at 
Cape May Court House, New Jersey. 

Information of the Union Saltworks is sketchy and 
incomplete. In March, 1777, the Legislature passed 
an act “‘to exempt ten men to be employed at the 
Union Saltworks. . . from the Militia.” In April of the 
following year Savadge wrote to the Executive Council 
of the destruction of the Union Saltworks. This re- 
port is amplified in a newspaper account. 


haa They (Authors’ note: the British troops) arrived off 
Squan where the troops landed and marched up to some very con- 
siderable saltworks erected there by the Rebels which they en- 
tirely demolished.” 


New York Gazette and Weekly Mercury, April 13, 1778 


These works were soon rebuilt. In March, 1779, the 


Union Saltworks advertised for “‘Woodcutters for 
whose labour a generous price will be given,” and at 
the end of the month the works were put up for sale. 


SaLt Works, Etc. FOR SALE 


To be sold at public vendue, on the,30th day of March on the 
premises these valuable works known by the name of the Union 
Salt Works, on the Manasquan River..... to-gether with all the 
utensils. .... The Works consist of a boiling house, about 90 
feet long and 30 feet wide, in which are five copper and four iron 
pans, all of which are fixed in the best manner for the business 
of boiling salt. (Author’s Note: there now follows a detailed 
description of the pans.) Adjoining to the boiling house is a con- 
venient store house capable of containing 800 bushels of salt and 
contiguous thereto is a pump house in which are two pumps 
almost new, by which the water from the bay is conveyed either 
immediately into the pans or into a covered cistern holding about 
150 hogshead, at times when the water is the saltiest and from 
thence led into the pans..... The works and buildings are 
pleasantly situated on the river aforesaid about one mile from 
the main ocean commanding a fine prospect and in short these 





¢ The Journal of Aaron Leaming is in the Pennsylvania His- 
torical Society. Leaming died in 1780 and his will, which was 
drawn up in 1775, contains no codicil for the disposition of the 
Saltworks. 
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works are allowed by competent judges who have viewed the dif- 
ferent works along the shore to be equal if not superior to any in 


this State. 
New Jersey Gazette, March 24, 1779 


A more general view of the extent of the various 
works is reflected in several newspaper notices, letters, 
and in a few local histories. 


To be sold a complete set of Saltworks at Great Egg Harbor, 
consisting of 4 large pans and several kettles, supposed to con- 
tain three or four thousand gallons, to-gether with the buildings, 
salthouse, drying house, dwelling house and stables; ..... any 
person inclining to purchase may apply to FRASIER KINSLEY 
at Great Egg Harbor or to Peter January in Philadelphia. 


The Pennsylvania Evening Post, July 21, 1778 
++ > + + + 
Extraordinary Wages 

and exemption from serving in the Militia 


and still higher wages, without such exemption will be given to a 
few choice wood cutters and laborers, to be employed at the 
Saltworks, about eighteen miles southward of the Forks of the 
Little Egg Harbor and two miles northward of Absequan River. 
Apply to the said works to 
NATHANIEL PETTIT 
Private annals of the Pettit family, Burlington, N. J. 
~+ + + + + 


A COMPLETE SET OF SALT WORKS, commonly known 
by the name of Kennedy and McCulloh’s situated about three 
miles from Great Egg Harbor Bar..... The Said works to be 
sold for cash only. Attendance will be given at said time and 
place by : 

JosEPH McCULLOH 
Pennsylvania Packet, August 6, 1778 


++ + + + + 


On Falkinburg’s Island in Little Egg Harbor was a 
saltworks which was advertised for sale by Thomas 
Heston and Co. in the Pennsylvania Packet of April 
24, 1779.* From the notice it is also a ‘Valuable 
Saltworks” and ‘‘the situation is healthy and pleasant 
and allowed by judges the best adapted for profitable 
works along the shore.”’ 

One of the authorities on salt was a Dr. Robert 
Harris of Philadelphia (?) and Townsend’s Inlet, New 
Jersey. He made gunpowder for the Committee of 
Safety of Pennsylvania and that group loaned him 
money for a powder mill and forwarded saltpeter to 
him. At Townsend’s Inlet he operated extensive 
saltworks and accounts of them in the local histories 
are indefinite and vague. In answer to a proposal from 
the Executive Council he set forth conditions for a 
partnership concern, among which there is one item 
which fixes approximately the date of his works. 


Item 9. That the commencement of this partnership concern 
be as soon as all the works are ready toorder. That Dr. Harris to 
retain the proper use and benefit of his own works until that time. 


August 9, 1777, Philadelphia. 





* The Pennsylvania Historical Society has a letter dated 
November 20, 1779, from the supposedly (?) new owner, Jacob 
Falkinburg to Thomas Heston. The letter is remarkable in its 
illiteracy. 





JOURNAL OF CHEMICAL EDUCATION 








There is no record of the outcome of the proposed 
partnership. Savadge in one of his numerous letters 
said that ‘“. . . Dr. Harris has been at the works and 
seen them all over and can, I make no doubt, give 
Council a very satisfactory account of them, he having 
a very considerable work of his own and consequently 
a competent judge of them.”’ 

James Randolph advertised December, 1779 “‘. . . for 
sale, a very good farm the situation being very con- 
venient for saltworks near Tom’s River.’”’ On March 
20, 1782, Randolph’s will was advertised for probate, 
‘“... one plantation at Mosquito Cove on Tom’s River 
. . . with a convenient fishing place and saltworks.”’ 
This is all which has appeared about Randolph’s ven- 
ture in saltmaking. 

Of the many other works their exact location and 
ownership is guesswork. Knowledge of some can only 
be obtained from meager and inaccurate newspaper 
notices. A letter by an obscure person states that 
“|. . numerous small saltworks were destroyed by the 
storm on our coast.” (The letter refers to Barnegat 
Bay in March, 1778.) Newspaper accounts refer to 
“several small works on our shores were destroyed by 
the British.’ The lifespan of the saltworks was per- 
haps six or seven years and during their life filled a 
great need. They disappeared rapidly, and it is small 
wonder that they are almost forgotten. 

The owners of the saltworks were in constant fear of 

raids by the British. Sir Henry Clinton in a letter to 
Lord Germaine in October, 1778, specifically states 
that an expedition should be sent to Egg Harbor to 
destroy the saltworks.* 
In the middle of the month it was reported to Sir Henry 
from Little Egg Harbor that “. . . an opportunity of- 
fered . . . to penetrate some miles into the country and 
destroy three saltworks.’”’ Thomas Hopkins in his 
Journal noted the appearance of armed ships in the 
Bay and the people of Cape May County petitioned 
Governor Livingston for protection of their saltworks 
and homes (March, 1778). The day after the destruc- 
tion of the Union Saltworks (gq. v.), the works at Shark 
River were razed. There is also reported that a salt 
works at Shrewsbury® were destroyed by the British 
who were operating in the neighborhood. Samuel 
Brown’s works at Forked River were set on fire by a 
marauding band of refugees and he himself barely 
escaped with his life.® 

The Pennsylvania Saltworks at Tom’s River were 
continually harassed by the British and by roving 
bands of refugees. It has been pointed out that 
Savadge asked at different times for ships, troops, and ’ 
artillery to protect the saltworks. In every case this 
was a precautionary measure because of the “‘nearness 
of the enemy.” In April, 1778, just after the de- 
struction of the Union Saltworks Savadge wrote to the 
Council ‘. . . they intend these works a visit very 
3 Document No. 1176, B. F. STEVENS, Facsimiles. 

4 “New Jersey Gazette,” April 15, 1778. 
5 “New York Gazette and Weekly Mercury,’’ November 10, 


1777. 
6 “‘New Jersey Gazette,” June 5, 1782. 
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soon.” Another time when he requested protection 
he wrote ‘“. . . he feared an attack.” After the ex- 
pedition against the Egg Harbor works a newspaper 
reported ‘‘they (the British) have it is said bent their 
course toward Tom’s River in order to destroy our 
Saltworks.”’ In several letters Savadge reported the 
visits of marauders in the immediate neighborhood but 
in each case definitely said that the works were un- 
touched. In the accounts in several local histories it 
is repeatedly stated that the Saltworks at Tom’s River 
were destroyed by the British Troops. In the Waste 
Book of the Saltworks, in the copious correspondence 
between Savadge and the Council of Safety, and in 
newspaper reports there is no notice of either an attack 
upon them or their destruction. 

With the scarcity of salt came the realization to the 
colonists of its importance and of the works which pro- 
duced it. Advantage was taken of this necessity. 
Salt became a medium of exchange, and it was offered 
for everything imaginable. The price of salt was so 
variable and exorbitant that the Legislature of New 
Jersey in December, 1777, passed an act that “. . . salt 
of home manufacture, 55 pounds to the bushel, £3, 10, 
0 at the works and 6d per bushel fore very mile of land 
carriage to the place of sale or consumption for profit 
and carriage.” A few months after this act was passed 
a case of profiteering appeared before the Committee 
Chamber of Morris County. A judgment was entered 
against two men, Curtis and Norris, because “. . . the 
said Curtis in selling salt, tea, etc. at an exorbitant 
price and unreasonable profit and the said Norris in 
selling salt in like manner.” A complete boycott of 
these two men was ordered by the Committee. 

Property owners were quick to capitalize on this 
infant industry. Owners of land on bays and rivers 
advertised their land for sale ‘‘. . . as well situated for 
manufacturing salt as any in New Jersey.” (There 
are a number of such notices.) Others offered their 
land for sale because of its proximity to a saltworks. 
As shortlived as this enterprise was, it is easy to see 
how important it became in the lives of the people. 

Unfortunately, there is no plan of any of the Colonial 
Saltworks and only a meager description of the process 
of making salt. From the notices and descriptions 
for the sale of the numerous works, from Journals, and 
from Savadge’s letters important facts stand out. 
Aaron Leaming’s works were set up on the beach, 
while others were on bays and rivers. He used kettles, 
while the works farther north used pans of greater 
volume. The Union Saltworks had one pan of 170 
gallons and three others 520, 580, and 840 gallons, re- 
spectively. Other saltworks used pans of the same 
general capacity. Pumps to convey the brine were 
operated by either hand power, windmill, or both. 
Some of the storage ponds were filled by pumps and 
others by opening sluice gates at high tide which per- 
mitted the sea water to enter the pond through ditches. 
Solar evaporation took place naturally inthe ponds 
and it is definitely known that two of the works had 
sunpans (Pennsylvania and the Friendship Works). 
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In many cases covered cisterns were used to hold either 
the concentrated brine from the sunpans or the freshly 
pumped sea water. Salt baskets are mentioned oc- 
casionally, and it is supposed that they were used in 
the purification process. 

The following notice which appeared in the ‘““New 
Jersey Gazette,’’ February 4, 1778, is of interest be- 
cause it shows an attempt to make use of a by-product. 


Wants to engage in partnership with some Gentleman that is 
inclined to carry on the works for making Epsom’s salt at Great 
or Little Egg Harbor, a young man will constantly attend and 
carry on the business. . .Likewise, any young man that 
would be glad to serve any Gentleman as a clerk to iron works or 
clerk and manager at public saltworks being capable of the busi- 
ness. For further particulars enquire of the printer. 


The process of making salt from sea water was very 
simple. It has already been mentioned that the sea 
water was led into large ponds by pumps or through 
sluice gates at high tide. These ponds acted as res- 
ervoirs and more or less natural concentration of the 
brine took place in them. If sunpans were used, the 
brine was led into them by a series of gates and sluices 
from the pond. The final concentration of the brine 
took place in the boiling house or saltern. If sunpans 
were not used, the brine was pumped from the pond 
through wooden pipes or troughs into the boiling pans 
in the boiling house. The boiling house was a large 
covered building open on the sides. 

When the Executive Council of Pennsylvania was 
considering plans for the construction of the works at 
Tom’s River they applied to a Mr. Hampton of Vir- 
ginia for aid. A letter from him to the Council briefly 
describes the essentials of a primitive works, and it is 
the only contemporary authoritative description of 
saltworks pertaining to New Jersey which has come to 
the author’s notice. It is dated May 29, 1776. 


There is but one Pan erected yet, which is composed of a great 
number of iron plates; each put to-gether by screws. Hammered 
Plates would certainly be better for two reasons; the cost, re- 
quiring from their necessary thickness a much greater quantity 
of Fuel and the uncertainty of getting them to fit properly, to 
which I might also have added a third—the weight. The whole 
is supported on cast iron beams over a large Furnace which must 
have two doors on the same side, the bottom of the Furnace 
mostly iron grates to give air and let the ashes through, the 
Foundation, Sides, etc. Brick and Mortar with a slight cover- 
ing to the whole. The Brine is at full tide let into a large Pond 
by a Gate where it remains till a greater part of the impurities 
subside, when it is raised by pumps and conveyed through 
troughs to the Pan, which is about 15 or 18 inches deep and con- 
tains about 2500 Gallon. There is frequently fresh quantities of 
water added while boiling, and the pan is generally drawn or 
cleared of salt twice a week (tho’ I’m told and indeed believe it 
to be practicable to do it, three Times) each drawing is from 
20 to 25 Bushels of salt according to the strength of the Brine 
which has increased lately, and some time ago from Experiments 
made produced about one twenty sixth part of salt. Mr. Tait, 
as well as I recollect says that one boiling or Pan of salt as he calls 
it will consume about 4 cords of Wood, but apprehend much 
depends on the placing the Pan at a proper distance from the 
Grates. There are Public works to be erected here and at the 
next County for making salt by the sun. 


The removal of the magnesium sulfate from the salt 
as it was taken from the pan depended on the respective 
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solubilities of the two salts. This was the method 
common to that period, and it can be assumed that it 
was used by the Colonial saltmakers. Beesely and 
Saltar in their respective histories give a method of 
making salt on the Jersey coast. These two methods 
are obscure and scientifically unsound. In no way do 
they fit the known facts of the saltworks. No atten- 
tion need be paid them. 

As the Revolution drew to a close the numerous 
saltworks ceased operations, one by one, and were soon 
forgotten. A ninety-two year old resident of Forked 
River told the author that he used to go duck hunting 
in the “‘Saltpond,” but he never knew how the name 
originated. This may have been Samuel Brown’s 
Saltpond; who knows? It is typical of the complete 
obliteration of this short-lived important enterprise. 

A brief passing word must be appended in regard to 
the later saltworks. There were a few sporadic at- 
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tempts to resurrect the industry during the War of 
1812. Works in the neighborhood of Atlantic City 
are alleged to have operated for a number of years. 
They were strictly local in character and were of no 
importance industrially. 


++ + oo + 


The author wishes to acknowledge his indebtedness 
to the many friends who aided him in this three-year 
search for the Saltworks. Particularly must be men- 
tioned The Pennsylvania Historical Society, Mr. 
Alfred Rigling of The Franklin Institute, and Mr. 
Edward Post of the Cape May Court’ House Museum. 

In no way can the author make adequate public 
expression to his wife for her assistance, codperation, 
and kindly criticism throughout the entire investiga- 
tion of these ‘‘Saltworks.” 
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DEMONSTRATION versus 
LABORATORY ONCE AGAIN 


ROBERT LOCKE COOKE 


Wheaton College, Wheaton, IIlinois 


This article describes a laboratory procedure which is 
neither the standard laboratory nor lecture demonstration 
method but which seems to offer the advantages of each 
while lacking some of their disadvantages. It involves 


pupil demonstration by a system of rotation which gives 
sufficient practice in laboratory technic to insure the gain- 
ing of manipulative skill for each student, yet commands 


a better degree of attention and retention by the class than 
teacher demonstration seems to produce. 


++ oe + + + 
N THE face of the considerable literature, at times 


amounting almost to a flood, which has developed 
in recent years on the subject of the relative value 
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of the lecture demonstration and the individual labora- 
tory method in science,'! and dating back at least to 
1918,* it would appear that there should be consider- 
able hesitancy in adding to the total. There need be 
at any rate no doubt as to the issues involved, since 
the holding by the American Chemical Society of the 
symposium on the subject at its New York meeting in 
1935. The reasons for the continuance of the debate 
seem to be on the one hand based on the claims by 
the proponents of the demonstration method of a 
greater cost in time and money and greater administra- 
tive difficulty of the laboratory method, when viewed 
in the light of the apparent fact that tests prove the 
educational results to be no better, and perhaps not so 
good; whereas the opposition clings to a “‘not proven”’ 
verdict and cites the accepted values of learning by 
doing, the acquisition of operative technics and first- 
hand understanding of scientific phenomena. 

But neither in the reports of the New York sym- 
posium, nor in the literaturé referred to, does there 
appear to be suggested a procedure which is eminently 
practical and which seems to combine the salient ad- 
vantages of both the laboratory and of the demon- 
stration method while lacking many of the disad- 
vantages of each. Two methods which have been 
described* and which appear to be most nearly like the 
one now to be considered, prove on comparison to be 
clearly different in several particulars. The present 
approach, developed by the writer while teaching 
science in a California high school, has now been in use 
for several years in that and neighboring schools; 
and furthermore it has met with an enthusiastic recep- 
tion when introduced into college courses for the train- 
ing of teachers of science, conducted by the writer for 
the past few years. 

It is quite likely that the method would not have 
originated in just the way it did, and certainly not at 
the time it did, had it not been for that great calamity, 
the Long Beach earthquake, which disrupted so many 
educational programs in California. As a result of 
that cataclysm and the general exodus which was 
soon thereafter ordered by school boards from buildings 
considered unsafe for occupancy, this particular science 
teacher found himself evicted almost overnight from 
his department headquarters, consisting of separate 
and well-equipped laboratories for chemistry and 
physics, with an additional lecture room, and presented 
in their place with a one-room shack fifteen by twenty- 
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four feet; the furniture consisting of chairs and a 
half-dozen deal tables, one kitchen sink fastened to the 
wall, and ademonstration table nearby supplied with one 
gas jet, and nothing else. Here surely the obvious thing 
to do was to apply the lecture-demonstration technic, 
and, furthermore, no one could rightfully complain if 
the results were somewhat unsatisfactory, in view of 
the handicaps. But as a result of a feeling that per- 
haps some other alternative was worthy of a trial, a 
compromise was attempted which soon developed into 
a permanent and highly satisfactory program. 

Using the subject of chemistry for the purpose of 
illustration, the procedure in brief is as follows. The 
class is divided into groups of two pupils each, and they 
are assigned in order the various experiments appear- 
ing in the standard manual. At the laboratory period 
scheduled, the two students undertake full responsi- 
bility for the performance of the experiment while the 
remainder of the class watches from seats nearby. The 
work is carried out just as it would be by the customary 
laboratory method, except that from time to time the 
demonstrators comment or make explanations to the 
observing group as occasion arises. Those watching 
take notes as if performing the experiment themselves, 
following the instructions and answering the questions 
given in the manual. The teacher comments or offers 
emergency help if the need arises; otherwise he re- 
mains a silent spectator. 

The following laboratory day another group in turn 
takes charge, the first demonstrator group then join- 
ing the class of observers. This goes on until everyone 
has had his turn, when the rotation is repeated, with 
the result that in an ordinary-sized class of twenty to 
thirty-five, each student has appeared as demonstrator 
during the course of the year some five to eight times. 
It usually occurs that the students appointed come 
around in advance of the time and make some prepara- 
tions, or even run through the whole experiment 
briefly, to insure a successful demonstration the follow- 
ing period. It is not necessary to urge them to do this, 
for obvious reasons. 

Now what merit has this over the teacher-demon- 
stration method, or, rather, some may ask, is it not 
obviously inferior to that method because of the neces- 
sarily poorer performance of students? The answer is 
quite definite and unmistakable in the minds of those 
who have conducted the work by this plan. First, 
what of the effect on the observing group? It will be 
agreed that there is a vital difference between this and 
the ‘‘child-passive’”’ attitude of the student who with 
varying degrees of boredom watches the demonstra- 
tion of the teacher. His natural attitude in this case 
is to take it for granted that the experiment will be 
performed correctly, and his own part is only the rather 
disagreeable task of recording a foregone set of conclu- 
sions. But not so when two of his fellows perform the 
same experiment. Now there is no assumption that 
all will go well to a predetermined end. Past ex- 
perience, perhaps his own recent embarrassment, 
warns him that at any time something may go wrong or 
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a mistake may be made; and whether from a Roman 
Forum complex or from a natural desire partly to 
justify his own previous failings, there is a sustained 
alertness which makes both for more careful work on 
the part of the experimenters, and a better retention 
of the points involved in the experiments, on the part 
of the watchers. 

And what of the demonstrating team? Here can 
be seen the greatest advantage of all. Under the cir- 
cumstances described there is little opportunity for 
“sloppy” performance, the asking of one’s neighbor 
what the proper result was: ‘Oh, it’s red is it? I 
thought it was green, but maybe my test-tube was 
dirty. Did Mary get red? Well, we'll put it down 
red.’’ A constant check is operating against that care- 
less technic which so frequently in the usual crowded 
laboratory class escapes the watchful eye of even the 
most diligent of teachers. In addition to the stimulus 
of teacher watching, we have the far greater stimulus 
of class observation. Here no fudging goes; without 





JOURNAL OF CHEMICAL EDUCATION 


any teacher encouragement, the class is alert to detect 
the slightest departure from correct work. Those 
teachers who have tried it out feel confident that the 
opportunity for skill in technic under the strong im- 
press of the conditions is equal to that acquired over a 
much longer period of standard laboratory prac- 
tice. 

Thus we seem to have all the advantages of economy 
of time and material which are offered as a chief argu- 
ment for the lecture-demonstration method, compared 
with most of the end results of the laboratory method, 
including certain apparent points of superiority. At 
least it should justify a trial on the part of those who 
are investigating this field. Furthermore, when used 
in teacher training courses, there is no necessity for the 
development of a new technic to meet standard high- 
school conditions, a point to be considered when mak- 
ing comparison with other laboratory substitute 
proposals. It may be that out of an emergency, some- 
thing worthy of perpetuating has arisen. 
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ELAINE SPANGER, IRWIN LAUPPE, C. E. HOLEN—INSTRUCTOR, PAUL BRUNNER, CLAIRE 


Teams from Roseville Union High School, Roseville, California, have won these contests, which are held an- 
nually under the auspices of the Sacramento Valley Division of the American Chemical Society, in 1930, 1931, 
1932, 1934 and 1938. Members of the Roseville teams won the individual trophy in 1929 and 1930. 

After the 1938 contest a reception, ‘‘Chemical Show,”’ was held, and a short lecture, ‘“Romance of Chemistry” 


was given. 


These had been prepared by Professor A. T. Bawden of the College of the Pacific. 


Through these 


contests the Sacramento Valley Division hopes to stimulate a greater interest among high-school students in 


the exact sciences. 
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KEEPING UP WITH CHEMISTRY 


Americana Buna. Anon. Ind. Bull. of Arthur D. Little, Inc., 
140, 1 (Oct., 1938).—-German synthetic rubber known as ‘‘Buna”’ 
is attracting attention in this country because one type of Buna 
rubber possesses properties reported to be superior in some re- 
spects to our American product, Neoprene, an excellent syn- 
thetic rubber. Buna rubber can be compounded on rubber mill- 
ing machines and vulcanized in the same manner as natural rub- 
ber. The principal raw material for the manufacture of Buna 
N is butadiene, a highly unsaturated gaseous hydrocarbon, 
made in Germany from acetylene derived from calcium carbide 
and in Russia from alcohol. Buna rubber is a development of 
the German I.-G. and is patented in the United States. It is 
sold in this country under the name, ‘“‘Perbunan.’’ Crude rubber 
sells for about sixteen cents a pound, while Neoprene costs about 
sixty-five cents a pound. In most special fields the higher price 
of synthetic rubber is not prohibitive because of its extraordinary 
resistance to oil and gasoline, superior resistance to oil and gaso- 
line, and superior resistance to abrasion. It is highly probable 
that it could be produced here profitably. G. O. 

Regional laboratories. ANoNn. Ind. Bull. of Arthur D. 
Little, Inc., 140, 3 (Oct., 19388).—The regional laboratory program 
of the Department of Agriculture for the development of new 
scientific, chemical, and technical uses for farm products is one 
of the most interesting and far-reaching research projects for the 
year. The plan provides $1,000,000 yearly for each of four re- 
gional research laboratories, one in each major farm-producing 
area. The Northern laboratory will be devoted to corn, wheat, 
and agricultural waste products; the Southern laboratory to 
cotton, sweet potatoes, and peanuts; the Eastern to tobacco, 
apples, Irish potatoes, milk products, and vegetables; and the 
Western to fruits (other than apples), vegetables, Irish potatoes, 
wheat, and alfalfa. Efforts will be made not to duplicate the 
present work of the Bureau of Chemistry and Soils, nor that of 
industry, or institutions. The personnel of eight hundred to 
one thousand technicians will be drawn entirely from Civil Ser- 
vice. aD 3 

Resistoflex. Anon. Ind. Bull. of Arthur D. Litile, Inc., 139, 
4 (Aug., 1938).—Resistoflex is a new synthetic tubing so flexible 
that it can actually be tied in a knot. This resin is made from 
polyvinyl alcohol and was created specifically to meet the de- 
mand for a material unaffected by gasoline, oils, and organic 
solvents. It is claimed to be the only synthetic resin completely 
insoluble in gasoline, oil, the aliphatic compounds and aromatic 
hydrocarbons, as well as ethers, esters, alcohols, and ketones. 
It has been sold abroad for several years. It has been success- 
fully used in many industrial applications, chiefly in the fuel and 
brake lines and lubrication systems of automotive equipment; 
in Diesel engines and aircraft; in the conveying of solvents and 
mineral and vetetable oils in the chemical industries; in hy- 
draulic lines; and in fuel and oil-handling equipment. G. O. 

Why use the bean? Anon. Ind. Bull. of Arthur D. Little, 
Inc., 139, 3-4 (Aug., 19388).—A Wisconsin manufacturer is now 
offering vanillin made from lignin from spruce or other coniferous 
wood. The new vanillin is a pure white, stable crystalline mate- 
rial of u.s.P. grade or better with an aroma quite indistinguish- 
able from the vanilla taken from the bean. Synthetic vanillin 
has for some time been produced from coal tar or a constituent of 
clove oil. The new process produces vanillin simply and directly 
from live wood. i SO 

Cancer-producing hydrocarbons. L. F. Fieser. Rept. New 
Eng. Assoc. Chem. Teachers, 39, 178-84 (May, 1938).—Cancer 
stands next to heart disease as a cause of death and is the out- 
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standing medical problem of the day. More accurate diagnosis 
or better control of other diseases may account for the jump from 
seventh or eighth place rather than an increase of cancer itself. 
Skin cancer was noted about thirty-five years ago as prevalent 
among coal-tar workers. Yamigawa and Ichikawa during the 
World War found that the application of certain coal-tar frac- 
tions to the ear skin of rabbits caused tumors. Soon a number 
of tars were found to be carcinogenic. Mice were found to be 
especially suitable for test purposes. Work at the Research 
Institute of the Cancer Hospital in London with fluorescent 
spectroscopy gave clues as to the particular tars likely to be 
carcinogenic. A large number of synthetic hydrocarbons have 
been studied in search of the active carcinogen. Since anthracene 
derivatives possess striking fluorescent properties special atten- 
tion has been given to compounds of this series. In 1930 it was 
discovered that 1,2,5,6 di-benzanthracene produces cancers when 
applied to the skin of mice. In 1933 English investigators iso- 
lated from coal tar a hydrocarbon called 3,4-benzpyrene with 
high carcinogenic properties and a formula related to anthra- 
cene. Wieland and Dane, working in Munich, in the same year 
on bile acids degraded desoxycholic acid and isolated a yellow aro- 
matic hydrocarbon of the anthracene series which they named 
methylcholanthrene. In later work at Harvard methylcholan- 
threne was obtained by the degradation of cholic acid, the most 
abundant acid constituent of the human bile. That substances 
normally present in the body can be converted by chemical trans- 
formations in the laboratory into an actively carcinogenic hy- 
drocarbon suggests the hypothesis that cancer may in some 
cases be caused by the abnormal metabolic production of methyl- 
cholanthrene or a related product from a bile acid or cholesterol. 
Active work is being carried on at Harvard in preparing related 
hydrocarbons and testing for carcinogenic properties on mice. 
W. O. B. 
Some recent developments in catalysis. R. K. CARLETON. 
Rept. New Eng. Assoc. Chem. Teachers, 39, 206-8 (May, 1938).— 
Between 1896 and 1916 contact catalysts began to enter the 
industrial field. Ten years later a new era began with the de- 
velopment of synthetic methanol and higher alcohols. Nickelisa 
most important catalyst, nearly one-half a million pounds being 
used for catalytic purposes in 1936, about seventy per cent. of 
this for hardening fats. Cobalt is a catalyst that is unique prob- 
ably due to the instability of its oxides. Cobalt oxide is the most 
efficient catalyst for the oxidation of ammonia and will also pro- 
mote effectively the oxidation of HCN to NO, an important fact 
for gas masks. Cerium and other rare earths in the form of 
oxides have long been known as catalysts, particularly in the 
case of the Welsbach mantle. The rare earths have been found 
to be effective catalysts in oxidation reactions such as the oxida- 
tion of benzene to phenol. All four halogens are good catalysts. 
Aluminum chloride is the most interesting of the metal halides for 
catalysis promoting the polymerization of olefins. The success 
met with oxides of metals as catalysts, notably oxides of zinc 
and chromium, has given chemical engineers a tool of great use- 
fulness. In spite of the great increase in the use of substances 
for catalysis, the way catalysts act—the ‘‘how’”’ of the process is 
still not very well known, although much work is being con- 
ducted along this line at present. W. O. B. 
Some newer aspects of silicon chemistry. W. C. ScHums. 
Rept. New Eng. Assoc. Chem. Teachers, 39, 191-3 (May, 1938).— 
Silicon shows numerous formulary resemblances to carbon but 
sharp differences in the properties of analogous compounds. 
Silicon halides such as SiCl, show a great tendency toward hy- 








596 


drolysis, yet corresponding compounds of carbon do not. Next 
to carbon, silicon exhibits the greatest tendency toward chain 
and ring formation, although the tendency falls far short of that 
shown by carbon. Schwarz and Meckbach recently announced 
the longest known inorganic chain compound jn SijoCle which 
was prepared by the interaction of SiCl, and Hp, in a “‘hot-cold”’ 
tube. It is supposed to possess a branched chain structure. 
If silicon cannot saturate all four of its valence bonds it shows a 
tendency to unite with itself—to polymerize. Thus the poly- 
silenes (SiH2)x are highly polymerized solids with chains of 
silicon atoms and do not represent a case of true bivalent silicon. 
The use of X-ray analysis to show the structure of crystalline 
silicate minerals is the most striking advance in silicon chemistry 
in recent years. Formerly, it was the custom to relate these 
silicates to hypothetical silicic acids which experimental work 
failed to produce. The X-ray method shows that the invariable 
unit of the silicate structure is the tetrahedron, composed of a 
silicon atom surrounded by four oxygen atoms. These tetra- 
hedra may be joined to one another at the corners only (never 
edges or faces). The metallic atoms, Ca, Na, Mg, and so forth, 
occupy positions in the interstices. Thus the various silicate 
types arise; the orthosilicates (independent tetrahedra), pyro- 
silicates (paired tetrahedra), chains and rings of tetrahedra in 
metasilicates, sheet-like structures in the disilicates, and the silica 
type itself (as in quartz), with a three-dimensional network of 
tetrahedra. These five types are subdivided into families, 
groups, and species. W. O..3. 
Polymerization and its economics. W.A. KOEHLER. Chem. 
Met. Eng., 45, 412-5 (Aug., 1938).—Two developments in 
the petroleum refining industry have helped greatly to increase the 
gasoline yield. One is the commercial cracking process and the 
other is the polymerization process. The latter has a potential 
supply of more than fifteen per cent. of the motor fuel output 
of the United States. The gasoline formed in the cracking proc- 
ess is passed through a stabilizer to remove most of the methane, 
ethane, ethylene, propane, propene, butanes, and butenes. The 
propane-propene and butane-butenes are the raw feed for the 
polymerization unit. Three types of polymerization units are 
now in use: (1) Uses heat and pressure only; (2) uses a catalyst; 
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and (3) uses a catalyst followed by hydrogenation. All produce 
high octane gasoline. The polymerization process may be 
looked upon as the reverse of cracking and can be so regulated 
as to produce everything from hydrogen gas to lubricating oils 
and heavy tars. The net cost of polymer gasoline varies from 
3.5: cents to 5.5 cents per gallon, depending on the size of the 
plant and the value of the raw fuel. Pe bse 

Contrasts in fiber manufacture. T. R. Ottve. Chem. Met. 
Eng., 45, 409-11 (Aug., 1938)—The object of this article is to 
compare the manufacture of glass fiber with rayon. While glass 
fibers are unlikely to encroach on rayon markets they have some 
striking similarities and dissimilarities in manufacturing technic. 
It took thirty years to assure the manufacturing future of rayon 
but only three years for glass fiber. In rayon the investment per 
pound of output is considered high in the process industries, 
while for fibrous glass this investment is not much in excess of 
that required for the production of some of the more delicate glass 
forms. 

Fibrous glass is being produced with individual filaments of 
0.00025 in diameter while the various rayons vary from 0.0004 to 
0.0005 in diameter. 

Fine glass fibers have a tensile strength comparable to that of 
steel. The space required by a single 50-spinneret viscose spin- 
ning machine would provide room for fibrous glass equipment 
turning out several times the poundage. For glass there is no 
extensive chemical building, no coagulating bath recovery equip- 
ment, no dryers, no water problem or tremendous water con- 
sumption, no washing, no bleaching, and little need for inspec- 
tion. Fibrous glass, however, does have the problems inherent 
in high temperature operations. Molten glass, under a constant 
head in the melting furnace, discharges continuously through a 
spinneret comprising a row of thirty-two tiny orifices drilled in an 
electrically heated orifice plate. Directly below is a special form 
of steam jet discharging high-pressure superheated steam in such 
a manner as to seize the molten glass threads and drag them down, 
thus decreasing their diameters. The individual fibers are then 
projected downward through a gas flame for drying. Then they 
strike a chain belt conveyor from which they are picked up, di- 
rected through guides and wound on a tube. J. W. H. 


HISTORICAL AND BIOGRAPHICAL 


Bicentenary of the death of Herman Boerhaave (1668-1738). 
Anon. Nature, 142, 504 (Sept. 17, 1938)—The Dutch Medical 
Association, the Leyden Faculty of Medicine, and the Society 
of the History of Natural Sciences of Leyden have recently ob- 
served the two-hundredth anniversary of the death of Herman 
Boerhaave by visits to his home and to the old St. Cecilia Hos- 
pital, where he used to give clinical lectures, and by the publica- 
tion of a commemoration volume. Boerhaave’s best known 
chemical work, ‘‘Elementa chemiae,’’ was published in 1724. 
He died on September 23, 1738. M. E. W. 


Professor J. J. Abel (1857-1938). J.A.Gunn. Nature, 142, 
242-3 (Aug. 6, 1938).—The late Professor J. J. Abel, who died 
on May 26, 1938, ‘“‘was one of the few surviving links from the 
beginnings of pharmacology as a separate discipline.’’ For 
nearly forty years he served as professor of that subject at the 
Johns Hopkins University. In 1909 he founded the Journal of 
Pharmacology and Experimental Therapeutics, the first pharma- 
cological journal to be published in English. 

His early investigation of the occurrence of aliphatic sulfur 
compounds in the animal body helped him later in the successful 
crystallization of insulin, for fractions of insulin preparations 
contain labile sulfur in proportion to their hypoglycemic power. 
‘*He was one of the earliest workers on hormones, and succeeded 
in obtaining an active principle of the suprarenal gland in the 
form of a monobenzoyl derivative which he called epinephrine. 
Later Takamine obtained the free base, adrenaline. The deter- 
mination of the chemical constitution of adrenaline and the dis- 
covery that it was a relatively simple body gave an impetus to 
that study of the constitution of other hormones which has de- 
veloped so rapidly in recent years.” 

Abel and Rowntree found “that phenolphthalein was excreted 
solely by the kidney, and this led to its use later as a test for the 
functional activity of the kidney. Halogen substitution products 
of phenolphthalein were found to be excreted in the bile only, 
and this led to the development of tests for liver function by such 
compounds.”’ 


Even after his retirement in 1932 Professor Abel continued his 
researches until the close of his life. .E. W. 

Robert Warington (1838-1907). Anon. Nature, 142, 323 
(Aug. 20, 1938)—August twenty-second marked the centenary 
of the birth of the great English agricultural chemist Robert 
Warington. As a boy he learned chemistry from his father, 
Robert Warington, and from the lectures of Faraday, Brande, and 
Hofmann. At the age of twenty years he worked under Sir John 
Lawes at the Rothamsted experiment station as an unpaid assist- 
ant, and a year later he bec me assistant to Frankland at South 
Kensington. He published many memoirs on the nitrification of 
the soil. His most successful work was entitled “Chemistry of 
the farm.” M. E. W. 

Dr. J. W. Mellor (1869-1938). A.T.G. Nature, 142, 281-2 
(Aug. 13, 1938).—As a youth Dr. J. W. Mellor worked in a boot 
factory in New Zealand and studied in the night classes at the 
Dunedin Technical College. When he later became the first 
principal of the pottery department of the North Staffordshire 
Technical College, he understood the difficulties of his night 
school students and became very popular with them. He raised 
the status of the Ceramic Society ‘‘from a purely local association 
to that of an international institution.” 

Professor Mellor wrote more than one hundred papers on ce- 
ramics, the first in 1904 and the last two months before his death, 
which occurred on May 24, 1938. He was ‘“‘quick to realize the 
importance of refractory materials to the well-being of an indus- 
trial nation.” 

His monumental sixteen-volume work ‘‘A comprehensive 
treatise on theoretical and inorganic chemistry’’ was completed 
in 1937. ‘‘To his few intimate associates, the completion of these 
volumes is almost beyond comprehension. They know that 
he wrote every word and every reference.’’ Professor Mellor also 
published “‘Higher mathematics for students of chemistry and 
physics,”’ ‘‘Chemical statics and dynamics,’ ‘‘Modern inorganic 
chemistry,‘ and ‘‘A treatise on quantitative inorganic analysis.” 
“His book of cartoons, ‘Uncle Joe’s Nonsense,’ revealed his ever- 
youthful spirit.’ M. E. W. 




















LiBRARY GUIDE FOR THE CHEMIST. Byron A. Soule, Sc.D., 
Assistant Professor of Analytical Chemistry, University of 
Michigan. McGraw-Hill Book Company, Inc., New York 
City, 1938. xiii + 302 pp. 55 figs. 14 X 20.5cm. $2.75. 


This exceedingly practical book is designed by the author to 
train chemists in library technic and to assist them to acquire 
skill in the use of the available chemical publications. Since the 
book is a guide for the chemist in the library, the author states 
that he does not pretend to include a complete bibliography of 
source material but he wishes rather to emphasize the methods 
of using the more important books and journals. 

The first two chapters discuss the arrangement of a library and 
the card catalog from the standpoint of the chemist who uses 
them, and not that of the librarian who takes charge of their 
organization. A chapter devoted to biographical material follows. 
The next four chapters present methods of using in the most 
efficient manner the periodicals publishing original papers, the 
abstract journals, the review serials and monographs and the 
encyclopaedias. These types of publication represent the gradual 
condensation of chemical information from the original through 
three stages of secondary source material. Patents and govern- 
ment publications are the subjects of the remaining chapters 
except for the last, which is an excellent discussion of the schemes 
for making literature reports. 

The outstanding contribution of the book is the assembly of 
ideas and devices which give definite practical assistance. There 
are fifty-five tables which indicate in compact form, summaries 
of the contents of the important chemical publications. There 
are suggestions relating to the evaluation of the literature, 
organizing bibliographical investigations, preparing accurate, 
concise reports and directions for the standard types of reference 
writing. The lucid explanation of the use of the keys to such 
compilations, as formidable to the beginner as the International 
Critical Tables and Beilstein, is very valuable. The chapters on 
patents enlighten the reader not only on the problem of how to 
find a patent, but also on how much he should know about pat- 
ents in the course of his professional career. Since it is approxi- 
mately a decade since the publication of a similar book, the 
bibliographical material of Professor Soule’s volume bridges the 
gap between that older periodand the present. 

This book is the outgrowth of a course in the use of chemical 
literature which has given the author opportunity to ascertain 
what the students want to know. Therefore, he has been able 
to anticipate and answer the questions of chemists as a whole. 
There is no doubt that the book is full of thoughtful advice and 
in the hands of the young research worker is an invaluable source 
of information. It is recommended without reservation to chem- 
istry students, chemistry librarians, teachers of the use of chemi- 
cal literature, and to all others who feel at a loss as to how and 
where best to begin to utilize the chemical library. 

VIRGINIA BARTOW 


UNIVERSITY OF ILLINOIS 
URBANA, ILLINOIS 


INTRODUCTORY GENERAL CHEMISTRY. Stuart R. Brinkley, As- 
sociate Professor of Chemistry, Yale University. Revised Edi- 
tion. The Macmillan Co., New York City, 1938. x + 731 pp. 
176 figs. 14 X 21.5cm. $3.50. 


This book is strikingly different from most of the current in- 
troductory chemistry texts. Professor Brinkley presents several 
novel ideas in point of view and order of presentation of subject 
matter and weaves them into a well-organized plan. Every 


teacher who sees the book will want a copy for reference; he who 
plans to teach a rigorous and scholarly course will wish to ex- 
amine it with a view to adoption. 


RECENT BOOKS 
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The first third of the book follows the usual plan, but is some- 
what more detailed than most introductory books. For example, 
under the determination of molecular weights we find descrip- 
tions of the Dumas and Victor Meyer methods and a discussion 
of Raoult’s Law, with illustrative problems and diagrams. The 
chapter on the halogens (which are discussed as a group) oc- 
cupies eighteen pages and that on the hydrohalides, thirteen 
pages. These chapters, and the following one on the alkali 
metals, furnish a background for the discussion of the periodic 
system which follows. This, in turn, is followed by chapters on 
Atomic Structure, Ionization, and Electrolysis. This sequence, 
while unusual, introduces the subjects in a logical and natural 
manner. Once introduced, they are used freely, and the latter 
half of the book utilizes electronic formulas and ionic equations 
in large number. The author intends that the book shall serve 
as an introduction to qualitative analysis, and discusses the 
necessary theoretical concepts in some detail. The analytical 
behavior of the various metallic ions is touched upon only briefly, 
although the description of the metals and their salts is given 
more space than in most of the recent elementary texts—about one 
hundred fifty pages. 

The book is up to date in both theory and practice. The 
Debye-Hiickel and Brgnsted concepts are used freely, and recent 
experimental work, such as that on deuterium and atomic trans- 
mutation, is discussed. Several new industrial developments are 
described. Production figures for important chemicals are given 
for 1936. 

Several other features of INTRODUCTORY GENERAL CHEMISTRY 
deserve mention. These include the numerous full-page por- 
traits of eminent chemists, the brief historical sketches with 
which the book abounds, and the many applications of chemistry 
to industry. Each chapter concludes with a group of study ex- 
ercises and references for additional reading. A section on organic 
chemistry, occupying fifty pages, is placed at the end of the book. 

In this book, Professor Brinkley has produced a scholarly, 
yet teachable, text which should receive wide attention. The 
printing and binding are splendid, and considering the size of 
the book, the price is surprisingly low. 

Joun C. Barar, JR. 


UNIVERSITY OF ILLINOIS 
URBANA, ILLINOIS 


THE FINE STRUCTURE OF MATTER: Part II, MOLECULAR Po- 


LARIZATION. C. H. Douglas Clark. Assistant Lecturer in 
Inorganic Chemistry in the University of Leeds. John Wiley 
and Sons, Inc., New York City, 1938. Ixv + 240 pp. 124 figs. 


13.5 X 22cm. $4.50. 


* 


This book is Part II of Volume II of a projected three-volume 
comprehensive treatise by the author on atomic and molecular 
structure. This part, which forms a complete book in itself 
includes references to almost all of the experimental and theo- 
retical papers published on the subject of molecular polarization 
up to 1935. 

The part starts with Chapter X on dielectric constants. This 
chapter contains a brief résumé, without discussion, of a few 
theoretical laws, and then proceeds to summarize the results of 
some two hundred seventy experimental papers, to which refer- 
ences are given. 

The Debye Theory of Polarization is treated, with references 
to thirty-five theoretical papers in Chapter XI. 

Chapter XII, on Molecular Refraction, deals mostly with ex- 
perimental results, again quoting from approximately a hundred 
papers. 

Chapter XIII, on Polar Molecules, summarizes the methods 
determining permanent dipole moments, and lists many of the 
results. The Kerr effect is treated at the end of the chapter. The 
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literature references in this chapter number almost four hundred. 

The part closes with a short chapter, XIV, on molecular fields. 
The discussion here concerns modern theories. 

Partly because of a commendable attempt at completeness the 
book lacks some of the fluency and continuity of thought which 
is desirable in the textbook for class use or self study. It should 
be extremely valuable, however, to the specialized worker in the 
field, seeking to find a compendium of information available up 
to the time of publication. 

In view of the inherent difficulties of the author’s task it is 
perhaps unjust to criticize him for failure to meet successfully 
all of the desires of all types of readers. Nevertheless, the book 
seems, in certain respects, to fulfil some of these desiderata less 
well than could have been hoped, even without sacrifice of the 
admirable brevity and completeness of the treatment. 

The author is evidently consciously and conscientiously un- 
critical in his reviews of papers. This is carried to the extent of 
omitting any comprehensive discussion of the assumptions in- 
volved in the derivation of the theoretical equations discussed. 
Since the author actually goes through the mathematical deriva- 
tion of some of these equations the omission is not entirely to 
be laid to a desire for brevity. Thus the reader is often left en- 
tirely at sea whether experimental deviations from the theoretical 
equation, which are often quoted in considerable detail, are due 
to an inherent error in the reasoning involved in its derivation, 
as is occasionally the case, or due to some deviation in the sub- 
stance investigated from the ideal behavior assumed in the deriva- 
tion. 

An example which must be disturbing to the student may be 
mentioned. The author cites Maxwell’s conclusion that the 
dielectric constant € is the same as the square of the index of 
refraction r extrapolated to infinite wave-length. Apparent 
deviations from this law are discussed frequently, and con- 
siderable use is made of these deviations. It is, however, ap- 
parently nowhere explicitly mentioned that Maxwell’s theoretical 
conclusion is absolutely accurate, and that the deviation is solely 
due to the fact that both experimentally and theoretically the 
smooth extrapolation of r from the visible region to infinite wave- 
length differs from the correct extrapolation from measurements 
made in the far infra-red. 

Largely because of this reticence of the author to discuss the 
assumptions underlying attempts at theoretical developments, 
Chapter XI, on the Debye theory of Polarization, and Chapter 
XIV, on molecular fields, are somewhat inadequate. 

The book is scarcely to be recommended as a text, but is with- 
out doubt an important compendium of the available scientific 
information in the field. It is, therefore, a valuable reference 
book. 

JosepH E. MAYER 


Jouns Hopkins UNIVERSITY 
BALTIMORE, MARYLAND 


THE FINE STRUCTURE OF MATTER. Part III, THE QUANTUM 
THEORY AND LinE SpectRA. C. H. Douglas Clark, University 
of Leeds. John Wiley and Sons, Inc., New York City, 1938. 
Ixxii + 185 pp. 28 figs. 13.5 X 22cm. $4.50. 


As intimated by the title, this volume forms the third part of 
a series, of which Part I deals with X-rays and the structure of 
matter, and Part II with molecular polarization. The volume 
under review contains Chapters XV to XVIII of the series in- 
clusive. In the first of these chapters a brief review is given of 
the different quantum effects, and mention is made of the ob- 
servations on the diffraction of electrons. This is the only place 
in the volume in which electron waves are discussed. The sub- 
ject of wave mechanics is completely omitted. The second chap- 
ter contains a review of the Bohr orbital theory of the origin of 
line spectra, and the third deals with the application to atomic 
spectra of the hypothesis of the spinning electron. The sub- 
headings in this chapter are as follows: The Spinning Electron, 
Selection and Intensity Rules, The Fine Structure of Lines in 
Hydrogen and Ionized Helium, Multiplicity Rules and Term 
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Intervals, and The Ground Terms of Atoms and Ions. In the 
last chapter there are discussed the magnetic energy levels of 
hydrogen, the Pauli Exclusion Principle, and the application to 
the periodic classification of the elements and the observations on 
valency. 

A very comprehensive bibliography is attached to each of the 
chapters. 

For those who wish to obtain a presentation of the theory of 
line spectra in its simplest aspects, that is from the point of view 
of Bohr and Sommerfeld, this volume should prove very helpful. 
It is, however, a question whether it is justifiable in a discussion 
of the subject of spectra to omit completely any reference to the 
quantum mechanics interpretation of energy levels and spectral 
lines, especially since these concepts, as developed during the 
past decade, are of such essential importance for a satisfactory 
interpretation of chemical valence and of the nature of the solid 
state. 

SauL DusHMAN 


RESEARCH LABORATORY 
GENERAL ELectRic COMPANY 
ScHENECTADY, NEw YorK 


Semi-MIcro QUALITATIVE ANALYsIS. Paul Arthur, Ph.D., Assis- 
tant Professor of Analytical Chemistry, and Otto M. Smith, 
Ph.D., Professor of Chemistry, both at the Oklahoma Agri- 
cultural and Mechanical College. First Edition. McGraw- 
Hill Book Company, Inc., New York City, 1938. xi + 198 pp. 
10 figs. 138.5 X 20.5cm. $2.00. 


This new volume of the International Chemical Series attempts 
to give in condensed form a description of semimicro methods 
(Part I, twelve pages: Semimicro technic and construction of 
apparatus), the theory of analysis (Part II, fifty-six pages: Im- 
portant principles, Mathematical relationships, Modern theories 
of electrolytes, Organic compounds in analysis), the analytical 
procedure for the detection of cations (Part III, seventy-one 
pages) and the procedure for the detection of anions (Part IV, 
fifteen pages). A series of problems, some special notes on an- 
alytical procedure, references to the original literature, an ap- 
pendix with numerical tables, lists of apparatus and reagents, 
and an index, complete the book. 

In Part I, the authors briefly describe the essential methods of 
semimicro analysis, and give ingenious instructions for the con- 
version of ordinary equipment into microapparatus. These 
methods are probably quite suitable for use in small classes, but 
the reviewer is somewhat skeptical as to the advisability of adopt- 
ing them in the case of large groups of students, particularly if 
qualitative analysis is given as a portion of the freshman chem- 
istry course, 7. e., at a moment when so much in the standard 
methods is still to be learned. This is, however, a debatable point 
and more evidence of the kind gathered by the authors in their 
classes is needed. 

Part II begins with a qualitative discussion of some of the im- 
portant principles of the theory of electrolytes. Derivations of 
most formulas are purposely left out. As a result, several para- 
graphs are vague and inadequate, in particular the one on am- 
photeric hydroxides. There follows a section in which two com- 
mon types of problems are discussed: problems on the ionization 
of weak electrolytes and problems on solubility products, but 
there are no problems in which the two types are combined. The 
all-important relationships describing the ionization of hydrogen 
sulfide are not used and are not even mentioned in the discussion 
of principles. The following section, entitled Modern Theories 
of Electrolytes, is entirely out of place in such an elementary and 
sketchy treatment. The Debye-Hiickel theory does not lend itself 
to oversimplification of the kind offered here. Several statements 
are definitely incorrect, or so vague as to be meaningless (in 
particular paragraphs two and three, page sixty-four on the 
“‘sphere of influence’”’). The limiting law for the activity coeffici- 
ent derived by Debye and Hiickel is defined (footnote, page 64) 
as a simplified formula developed by Brgnsted and La Mer! 

The experimental portions of the book are definitely more satis- 
factory. The authors would have made a more valuable contri- 
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bution to chemical education if they had limited their book to 
the description of the semimicro technic and of the various re- 
actions for cations and anions, and had referred the reader to 
other tests for the theory. The charts for group analysis are 
clear and give in compact form all the necessary details. On pp. 
124-136 an interesting and very helpful list of auxiliary tests 
for most of the usual cations is given. Recent progress in analy- 
tical chemistry seems to have been incorporated in the text 
wherever possible. A curious detail struck the reviewer: cations 
are always mentioned in the singular (‘‘mercurous ion, Hg.**’’ as 
a subtitle, and so forth), but anions, for some strange reason, are 
deemed worthy of the plural (‘‘cyanide ions, CN~”’ as a subtitle, 
“Cl- are present,” and so forth). This brings us to the subject 
of form, style, and presentation, but our review should then be 
extended to most of the contemporary scientific literature. 
PIERRE VAN RYSSELBERGHE 


STANFORD UNIVERSITY 
STANFORD UNIVERSITY, CALIFORNIA 


CuHeEmMIcAL Kinetics. Farrington Daniels, Professor of Chem- 
istry in the University of Wisconsin. Cornell University Press, 
Ithaca, New York, 1938. viii +273 pp. 41 figs. 15 X 23cm. 
$3.25. 


This book is based on the George Fisher Baker lectures de- 
livered by Professor Daniels at Cornell University in the spring 
of 1935, with material added to bring the manuscript up to date, 
as of the beginning of 1937. It is addressed primarily to the stu- 
dent who has a good foundation in physical chemistry, but who 
is without special knowledge in kinetics. For such a student the 
book should prove a good introduction to the subject, and it 
should give him a reasonably accurate idea of its present state 
of development. Parts of the book will also be of considerable 
interest to workers in the field. 

The books starts out with a review of general principles, in- 
cluding the definition of the order of a reaction and a discussion 
of the Arrhenius principle. It then goes on with a qualitative dis- 
cussion of unimolecular reactions, including both simple reac- 
tions and chain reactions, these principles being illustrated in 
the next chapter by some specific examples. Next, there is a 
brief account of the kinetics of reaction in solution, followed by 
a fairly detailed chapter on photochemistry. There is a brief 
chapter on electrical activation. In a chapter on infra-red spec- 
troscopy the author presents a subject which is related to chemical 
kinetics and which may play a more important réle in its future 
development. Then comes a perhaps too brief presentation of the 
theoretical calculation of activation energies, including a rather 
incomplete account of the statistical mechanical calculation of 
absolute reaction velocities. The book closes with an interesting 
account of the use of isotopes to trace reaction mechanisms. 

In general, the author’s method is to present first the theoretical 
aspects of any given subject and to illustrate the ideas thus de- 
veloped by means of specific examples. In the theoretical parts 
of the book general ideas are stressed rather than quantitative 
calculations. These portions should be helpful to students who 
wish to gain a general knowledge of the subject, or wish an intro- 
duction before entering into more detailed calculations. The 
reviewer should, however, note that he is not in complete accord 
with all of the theoretical treatment, and believes that in the at- 
tempt to oversimplify, some erroneous statements have crept in. 
While these may be misleading at times, they do not detract 
greatly from the value of the book as a whole. 

The examples which are used for illustrative material are 
drawn chiefly from the work of the author and his students and 
former students. This is true to some extent of the material 
selected for theoretical discussion also. However, this is part of 
the purpose of the Baker lectures; as stated in the introduction, 
the lecturer ‘‘is not only permitted but expected to talk chiefly 
about his own work.” While this necessarily causgs a certain 
lack of balance in the presentation, so much of value has come 
out of the Wisconsin laboratory that the author’s colleagues will 
welcome the presentation of this material. Experimental methods 
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and descriptions of the apparatus used are often given in con- 
siderable detail, and these sections will be of direct value to the 
research worker, while at the same time giving the beginner an 
idea of the technic used in investigations in kinetics. 

The reviewer notes with interest that a number of biological 


systems are discussed in more or less detail. These discussions 
will serve to indicate the growing importance of kinetic studies 
to biochemistry. 

From this account it will be seen that the volume under review 
has features that will interest a variety of readers. There are 
relatively few books in the rapidly growing field of chemical 
kinetics, and this one fills a place which is occupied by none of 
the others. 

O. K. RIcE 


UNIVERSITY OF NorTH CAROLINA 
Cuapet Hitt, NortH CAROLINA 


LABORATORY METHODS OF PHYSICAL CHEMISTRY. Joseph J. 
Jasper, Assistant Professor of Chemistry, Wayne University. 
Houghton Mifflin Company, Boston, Massachusetts, 1938. 
xix + 312 pp. 35 figs. 14.5 X 22cm. $2.50. 


This book presents a series of experiments for use in a physical 
chemistry laboratory course and accompanies each experiment 
with a discussion of the theoretical principles involved. The 
topics covered are gases, liquids, optico-chemical methods, solu- 
tions, colloidal systems, thermochemistry, homogeneous equilib- 
rium, chemical kinetics, phase equilibrium in chemical systems, 
conductance, transference numbers, electromotive force, and 
photochemistry. An excellent discussion of the theory pertaining 
to each topic is given before the directions for performing the 
experimerft. The student is encouraged to examine the results in 
the light of known errors and to keep experimental errors as low 
as possible. After the description of how to perform each ex- 
periment a paragraph is headed ‘‘Treatment of Results.” The 
author has succeeded very well in encouraging a study and inter- 
pretation of the results. The aim throughout is to stimulate the 
student to think about further applications and develop a re- 
search feeling. The book is more than a mere laboratory manual 
and deserves consideration by teachers and students interested 
in physical chemistry. It should be a very successful book in any 
physical chemistry course. 

ARTHUR A. VERNON 


NORTHEASTERN UNIVERSITY 
Boston, MASSACHUSETTS 


BRITISH CHEMICAL INDUSTRY: ITS RISE AND DEVELOPMENT. 
Sir Gilbert T. Morgan and David Doig Pratt. Longmans, 
Green and Company, New York City, 1938. xii + 387 pp. 
78 figs. 18.5 X 24.5cm. $6.25. 


This book incorporates the substance of a series of Public Lec- 
tures delivered at the University College of Wales. The purpose 
of the authors is to provide a comprehensive survey of the de- 
velopment of the British chemical industry from its early begin- 
nings to its present state. 

The summary is arranged so that each chemical manufacture 
is grouped, as far as possible, with the naturally occurring raw 
material upon which it depends. For example, the first chapter 
which is entitled Salt, includes the alkali industries as well as 
hydrochloric acid, chlorine, and its derivatives. Subsequent 
chapters deal with the following raw materials: sulfur; sand, clay, 
and limestone; air and industrial gases; metalliferous ores; borax 
and phosphates; oils, fats, and waxes; cellulose; coal; oil shale 
and petroleum; rubber. Additional chapters are devoted to the 
following subjects: paints and pigments; explosives; dyestuffs 
and intermediates; plastics; industrial solvents; fine chemicals. 

In addition to the historical review of each industry the book 
contains detailed descriptions of the latest manufacturing proc- 
esses, in many cases presenting equations showing the chemical 
reactions involved, photographs and drawings of special equip- 
ment, and charts illustrating the steps leading from the raw 
materials to the various manufactured products. The chapter on 
dyestuffs and intermediates is particularly complete; with struc- 
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tural formulas showing the chemical composition of the early 
synthetic dyes such as mauve and magenta, synthetic alizarin 
and allied dyes, indigo and typical indigoid vat dyes, anthra- 
quinone vat dyes including the solubilized types, sulfur dyes, 
and specialized dyes for acetate rayon. 

The chapter on fine chemicals includes flavoring essences, 
perfumes and cosmetics, photographic chemicals, disinfectants 
and antiseptics, fungicides and insecticides, pharmaceutical prod- 
ucts with particular emphasis on anesthetics, soporifics, anti- 
pyretics, hormones, and vitamins. 

This book is extremely interesting from the standpoint of 
chemical education, because the development of the chemical in- 
dustry in England is closely interrelated with similar develop- 
ments in the rest of the world. Thus a great many of the latest 
achievements in every branch of chemical manufacturing are 
here recorded in a very clear and concise manner. 

The volume is bound in Sundour Fadeless Bookcloth which was 
dyed with Monastrol Fast Green GS, a recently synthesized 
organic pigment which is very fast to light. 

WALTER M. Scott 


Gustavus J. EsSSELEN, INc. 
Boston, MASSACHUSETTS 


An INTRODUCTION TO CHEMISTRY. John C. Hogg, M.C., M.A., 
The Phillips Exeter Academy. Oxford University Press, Inc., 
New York City, 1938. ix + 365 pp. 115 figs. 13.5 X 22cm. 
$2.00. 


This book will challenge the attention of those teachers in- 
terested in revising the curriculum to more nearly meet the needs 
of the present high-school population, and those interested in 
avoiding so much duplication in high-school and college chemistry 
content. In his preface, the author states he is reaching his goal 
by stressing the historical approach which he claims gives a cul- 
tural setting, is free from difficulties inherent in the study of in- 
dustrial processes, is logical, develops the spirit of an explorer, 
and is full of interest. The book is intended primarily for those 
who are free from the threat of examinations. Ionization and 
the theoretical study of gas volumes has been deliberately omit- 
ted. Five elements, oxygen, hydrogen, nitrogen, sulfur, and car- 
bon, are studied in detail. The course is planned for tenth- and 
eleventh-grade students. 

There may be much questioning as to the choice of material 
for the present-day youth who, stimulated by movie, radio, 
magazine articles, inventions, and so forth, is interested in the 
chemistry of his everyday life—the chemistry of such things as 
photography, the airplane, the automobile, his food, his clothing, 
and his own body. 

The physical make-up of the volume is attractive. The paper 
is good, the print clear, and the numerous pictures and diagrams 
well chosen and definite. The book is written in a style and with 
a vocabulary that demands a well-trained background. It will 
probably prove difficult and, therefore, uninteresting to the 
mediocre student. It opens with a brief discussion of the develop- 
ment of chemistry from 3000 B.c. through the time of Lavoisier. 
Then follows a discussion of physical and chemical changes; 
elements, compounds, and mixtures; oxygen; atoms and sym- 
bols; hydrogen; formulas and equations; water; chemical cal- 
culations; carbon and its oxides; fuels; the atmosphere; acids, 
bases, and salts; sulfur and some of its compounds; the laws of 
definite and multiple proportion; and a short chapter on crys- 
tals. Throughout the discussion biographical material is con- 
tinued in an interesting and logical fashion wherever it is perti- 
nent. Constant reference to the root of the chemical words is 
made. Appendix II is an index of the principal chemical terms 
having a foreign origin. 

Interspersed in the discussion are one hundred five experi- 
ments, many of them quantitative. Several of these experiments 
demand much time and are, therefore, impractical in a school 
which gives but an hour a day for a science class. The author 


fails to state whether the experiments are to be performed by a 
teacher or a pupil. 


If by the latter the directions are often too 
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inadequate to prevent possible accidents to the inexperienced. 
As an example, in Experiment 5, no precautions are given for 
handling yellow phosphorus. In many of the non-quantitative 
experiments the results to be obtained are described in detail. 
All that the student can gain from them is a verification of already 
stated facts, and facility in handling apparatus. His chance for 
developing the spirit of an explorer is thereby limited. 

As a whole this excellent book is highly academic and will 
certainly give to the student using it a splendid background in 
the material covered. 

Hattie D. F. Haus 


RoosEvVELT HicH ScHOOL 
OAKLAND, CALIFORNIA 


QUALITATIVE ANALYSIS OF INOKGANIC MATERIALS. W. B. Mel- 
drum and E. W. Flosdorf. American Book Company, New 
York City, 1938. xiii + 230 pp. 14 X 22cm. $2.50. 


This book is divided into two main parts: Fundamental Princi- 
ples, eighty-six pages, and Laboratory Work, one hundred four- 
teen pages with an appendix of eighteen pages. It aims to present 
material that may be used for the laboratory work in the latter 
part of general chemistry and for both class and laboratory work 
for a following course in qualitative analysis. In covering this 
ground in a fairly small book it has been necessary to condense 
the presentation of certain topics, to limit the explanation of 
procedures to a certain extent, and to make considerable use of 
cross references to avoid repetition. 

In the laboratory the student is expected first to become 
familiar with the common reactions of the cations and anions, 
including a fair range of the organic reactions that have estab- 
lished themselves as useful confirmatory tests. Next is taken 
up the more readily soluble compounds of the cations and anions 
studied. Finally, a typical scheme for the systematic analysis 
of mixtures, both solutions and solids, is given in some detail. 
In this part of the book the main departure from common prac- 
tice lies in attempting to treat the anions by a group procedure: 
Group I, volatile with HC.H;0.; Group II, precipitating with 
Ba(C2H;O2)2 in neutral solution; Group III, precipitating with 
AgC.H;02; Group IV, not precipitated or removed by previous 
reagents. 

The book is of convenient size, attractive in appearance, well 
bound, and well printed. There are relatively few typographical 
errors. There are more mistakes in direct statement of facts and 
in implications. On page 26 a problem is solved using 3.6 X 10718 
for Kypo,~~, though the value is correctly given in the table 
on page 27. On page 33 the evolution of HCl by adding concen- 
trated H2SO, to a saturated solution of HCl is explained in terms 
of common ion effect, though the important factor in this case 
is the removal of solvent by the dehydrating action of the H2SO,. 
At the bottom of page 41, the concentration of Ag* in 0.1 M KCl 
solution saturated with AgCl does not represent the total solu- 
bility of the silver chloride, since many times that amount of 
silver will be present as AgCl;~~. On page 74, when writing ionic 
equations to represent overall reactions, it seems much more 
logical when the compound is slightly ionized to write the formula 
for the compound rather than that of one of the ions as reagent. 
Thus the reducing agent for FeCl; is H,S rather than S~~, and 
mercuric chloride is HgCl, instead of Hg** and 2Cl1-. 

From the point of view of omissions, a brief treatment of 
Werner’s Coérdination Theory in modern terms would probably 
be more useful in relation to analytical chemistry than Brgnsted’s 
theory of acids and bases. 

The book provides material to keep the student well occupied 
in the laboratory during the period of its intended use. In its 
condensed form, however, it would need to be expanded in class 
lectures and discussions, and it might prove unsatisfactory for use 
by one not trained in the points of view taken in several of the 
sections. 

R. K. McALpPINE 


UNIVERSITY OF MICHIGAN 
ANN ARBOR, MICHIGAN 
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yy D. SHOENBERG. Statistical physics 
Lancton, H. M.—See MorRBELL, R. S. 
LEARMONTH, G. S.—See Brown, 
Levitt, B. Chemistry in the role of a mod- 
ern Pied Piper (AB)... .... ccc eccccee 
Lewis, B. anp G. VON ELBE. Com- 
oo flames and explosions of gases 
Lewis, J. A. Training chemistry teachers 
in Pennsylvania’ s teachers colleges (Ar). 
Lewis, W. K. Looking ahead in profes- 
sional development (Ab)............. 
Lewis, W. K.—See WALKER, W. H. 
Lrrsuirz, E.— See LANDAu, im 
Lin, I. An odorless hydrogen sulfide sys- 
tem (Ar) 
Notes on titration (Ar)................ 
Linpsay, J.D. Producing natural soda ash 
in Washington (Ab) 
LINGANE, J. J.—See Livincston, R. 
Ling, A. D.— See SCHLESINGER, H. I. 
LivimncsTon, R. AND J. J. LINGANE. An ex- 
periment illustrating the relation be- 
tween E.M.F. and the equilibrium con- 
GUNN 6 Sacco csie tic ek ebkie SERS s 
Lone, H. C. Suppression of weeds by fer- 
tilizers and chemicals (B) 
—anvD R. K. MacDowatt. Some chemical 
methods of weed ened go (AB): <.. 
Loucks, M. C.—See Ricci, J. E 
u, G. D. Science (K’o Hsiieh) (Ab) ee oa 
Lowaes. G. E. F. anv J. I. HorrMann. 
Outlines of methods of chemical analysis 
Lyon, R. A. ‘Personnel placement views 
on chemical education’’ (C) 


MACDOWALL, R. K.—See Lone, H. C. 
Markvze, Z. Biological value of the pro- 
teins of certain cereals (Ab).......... 
MarsHALL, A. E. Making tomorrow’s 
chemical engineers (Ab).............. 
MARSHALL, E. . “Preparation of con- 
stant- boiling hydrobromic acid” (C). . 
Martin, T. Sir Joseph Bank’s mantel- 
Pt) a Ara See ee oe 
Mason, M. B.—See Braun, C. E. 
MattTHew, J. W.—See FEIGL, F. 
McApams, W. H.—See WALKER, W. H. 
McCLENDoN, J. F. anp A. C. BRATTON. 
A new method for determination of 
iodine in five cubic centimeters of blood 
or other biological material (Ab)...... 
McCorMack, Instructional relation- 
ships between chemistry and chemical 
engineering (Ar) 
McInpog, W.C. Cellulose situation domi- 
nates the rayon scene (Ab 
McKay, R. J. Nickel alloys (Ab)........ 
Meg, A. J. Solubility product — RT 
Volumetric analysis (B).. sete 
MEHLIG, J. P. anv K. R. JOHNSON. Appli- 
cation of ceric sulfate to the determina- 
tion of arsenic in Paris green and lead 
arsenate (Ar) 
MEIDINGER, W. Progress in the field of 
photography since 1930 (Ab) 
MELDRUM, B. anp E. W. FLosporr. 
Qualitative analysis of inorganic mate- 
PI ee A rie ipl ere 
MELLon, M. G._ Isotopes and analytical 
oy i &) AG oi Are a aan 
ary 5) of quantitative chemical analy- 
sis 
MENDENBALL, J. E. Problems in preparing 
a material for classroom use 
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Meyer, H. C. Economics of some of the 
less familiar elements (A 
Mirai, L. M.— See MIALL, S. 
MIALL, S. AND L. M. MIALL. 
matter, and life (B) 
Misgtps, M. The construction of electri- 
cally heated laboratory ovens (Ab)..... 
Miiver, A.B. XII. Invention (Ar)....... 
Montcomery, J. P. XVII. Teaching in 
De ke: Ae ee re 
MoreGan, G. T. AND D. D. Pratt. British 
chemical industry: its rise and develop- 
SON OE As Sacvac Cans tas ewes on ped 
Morcutis, S.—See Oparin, A. I. 
Morre i, R. S., H. Barry, R. P. L. 
BRITTON, AND H. M. LancrTon, editors. 
Synthetic resins and allied plastics (B). 
Morris, K.B. The balancing of oxidation- 
reduction equations (Ar)............- 
Morton, A. A. Laboratory technique in 
organic chemistry ( 
Muatert, F. The removal of sulphur from 
mineral and tar oils (Ab) 
Muu LEMAN, G. W., editor. General chemis- 
try for college students (B) 


Chemistry, 


NEWMAN, A.B. Thermodynamics in the 
undergraduate curriculum in chemical 
ee eee 

NELSON, R. E.— See DEGERING, E. F. 

NicHotson, D. working model to 
demonstrate the effect of heat on a con- 
fined volume of gas (Ar)............. 

NIEDERL, J. B. anp V. NIgDERL. Micro- 
met s of quantitative organic ele- 
mentary analyses CB)... 0 cc ccccesece 

NIEDERL, V.—See NIEDERL, J. B. 

Nretson, A. Caoutchouc as a chemical raw 
SHOE, chacecciceeveceresdeds 

Noppack, W. Carbon in the household 
CD REE Fed ee 

Noppack, W.—See Hoiveck, L. 

as J. E. The catalytic action of sur- 
aces 


OLIVE, T. R. Contrasts in fiber manu- 


LT SERPS Cero 
OnciEy, L. Atomic weight and symbol 
CN on ridin skahen ConW ek waeee 
Oparin, A. I. Translated by S. Morcutis. 


Fae Orne OF GIS Cle viccecccnccecd 

Ortu, H.—See Fiscuer, H. 

Orts, B , P. J. THompson, anv G. A. 
Barser. A rapid solution dispensing 
ST ee ey Sere eS 
n, R. J. XV. The chemist in the 
pharmaceutical industry (Ar) 


PACHE, E. The determination of anti- 
mony in aluminum alloys (Ab).. 
The determination of small amounts of 
cerium in copper welding wire (Ab).. 
The separation of small amounts of beryl- 
lium from large amounts of aluminum 
light alloys (Ab) 
sama 7 . Mixed melting points 
Ab 


Parke, E. H. A i and inexpensive so- 
dium press (Ar) 
A new distillation column (Ar)........ 
PARTINGTON, A short history of 
chemistry [: ) aero on eee 
PartyKa, S.—See SwWIETOSLAWSKI, W. 
Payne, E. C. A periodic system of the 
pd Se ee eee 
Puivsrick, F. A. An _ introduction to 
physical chemistry (B).. 
PIeTRUSKY, The industrial utilization 
of molasses in the U. S. A. (Ab) 
Pretscu, E. Sinn und aufgaben der ge- 
schichte der chemie ( 
The meaning and problems of chemistry 
Ab 


Pocuon, M. Radium recovery. Canada’s 
unique chemical industry (Ab)........ 
Povany!, M., J.G. CRowTHER, E. F. Har- 
TREE,AND J.N. International meeting 
of scientists at the Palais de la Décou- 
verte (Ab) 
PorcHEZ, GEORGE. 
gras ( 
ro C. W. The carbon compounds 


Porter, H. M. anv J. D. Porter. Chem- 
craft ae book (B).. 

Porter, J. D.—See Porter, H. M. 

PorrTer, V. R. ann C. A. ELVEHJEM. A 
cyclic reaction scheme illustrating car- 
bohydrate metabolism (Ar)........... 

Power, Rev. F. W. A statistical evalua- 
tfon of student grades in quantitative 
| a ees eee ee 

Pratt, D.—See Morcan, G. T. 

PRODINGER, W. Organic precipitants in 
quantitative analysis (Ab) 
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QUAM, G.N. Laboratory practice of first 

year college chemistry (B)............ 

Typical questions and nee in gen- 
eral chemistry (B)..... 


RALSTON, W. Experimental explosions 
of coal gas, coal dust, and petrol vapor 
CR iis sicvnis severe Wu eace us Saad 

RanDALL, D. L. A convenient steam dry- 
Cen CRORES Coos ccaswek cake gre 

Ratyyjye, W. A new titrimetric determina- 
tion of phosphoric acid (Ab).......... 

RAUTENSTRAUCH, W.—See Keyser, C. J. 

REMINGTON, R. E. Weston-Levine vita- 
SI I a has. < Fdo-b's 6 becca es 

Ricci, J. E. anp C. M. Loucks. Methods 
for the graphical representation of 
quaternary systems involving reciprocal 
salt pairs, making possible the extrapo- 
lation of tie-lines (Ar)............... 

RICHTER, Friedrich Beilstein. Thoughts 
on the hundredth return of his birthday 

How Beilstein is made (Ar).. 

RipeaL, E. K. Jean- Baptiste Senderens 

(1856- 1937) (Ab).. sar 


Ripcety, G. H.— See Situ, “W. RL 
RIEcHE, A. i oxidation of organic com- 
pounds with atmospheric oxygen 


CHGS ve eiadndhddenet te dene cece cuts 
RieuHi, N. Progress in the field of the lumi- 
nescence of solids (Ab)............... 
noe. R. C. Insecticides and fungicides 
Rosinson, R. J. Lakes as a chemist sees 
pT) RT eer ee Tiyes eee 
Rocers, R. R.—See Hixson, A. W. 
RosE, M.S. The foundations of nutrition 
ROSENBLUM, ._— Ko.rtuorr, I. M. 
RoSEVEARE, W. E. A presentation of the 
fundamentals of thermodynamics (Ar). 
Ross, V. R. Research problems for secon- 
dary school pupils (Ar).............. 
RUHEMANN, B.—See RUHEMANN, M. 
RUHEMANN, M. AND B. RUHBMANN. 
temperature physics (B).............. 
Rusuron, J. The chemical engineering 
laboratory—objectives and equipment 
RusseE.., W. F. Education and divergent 
philosophies (Ab) 


SACHSSE, H. The réle of free radicals in 
Ce A) eee eC ore 
Sampgy,J.R. Acquainting the undergrad- 
uate with the chemical library (Ar).... 
Samson, M. Clinical chemistry (Ar)...... 
SANDER, A. Progress in the refining of coal 
during the last four years (Ab) 
SaTTLER, L. The monkey models of the 
a, : rrr 
Scuarr, R. Sugar from wood (Ab) 
The preparation of acetaldehyde and ace- 
tic acid from acetylene (Ab).......... 
ScHenkK, P. W. Electrical discharges as an 
aid in chemical synthesis (Ab).. 
SCHLESINGER, H. General chemistry 
1) OE OR 5 TROT Pe 
—anp A. D. Link. Laboratory manual of 
general chemistry (B)................ 
Scumipt, C. L. A. AND F. W. ALLEN. Fun- 
damentals of biochemistry with labora- 
tory experiments (B)................ 
Scumipt, R. The chemical technological 
advances of the last few years in the 
manufacture of glass (Ab)............ 
ScHNEIDER,H. The qualitative determina- 
tion of nitrates in the presence of ni- 
CEN CANE sa vg Cove cand cltais ks co's 
ScCHNELLER, E. Fog as a cause of the de- 
terioration of buildings and rocks and 
its influence upon agriculture (Ab).... 
Scuoites,S.R. X The chemist in the 
idan TeGustry CBI) 66 666 66 ccs cose ee ces 
Scuums, W. C. Some newer aspects of 
silicon chemistry (Ab 
Scuwas,G.-M. Translated by H.S. Taytor 
AND R. SPENCER. Catalysis from the 
standpoint of chemical kinetics (B).. 
Scuwarz, R. New compounds of silicon 
Ab 


Scott E.C. Why solve for X? (Ar)....... 
Scott, J.D. XIV. My work with Chemi- 
Gal Abawecia CHEN. 8. 555 sash. be vines 
Senior, J.K. Oncertain relations between 
chemistry and geometry (Ar) 
SEYMOUR, M. simple method of 
crystal model construction (Ar)........ 
SHERWOOD, G. R.—See Irwin, F. G. 
SHOENBERG, D.—See LANDAU, L. 
Sureve, R. N.—See Foros, J. T. 
Sreseneck, H. The detection of lead from 
tetraethyl lead and observations on the 
volatility of tetraethyl lead (Ab)...... 
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SmiKer, R. E. Chemical equations (C). 
SILVERMAN, A. Le Chatelier and the syn- 
thesis of ammonia (C) 


Srmmons, M. P. Changing conceptions of 
major topics in general science text- 
books (1911-1934) (Ab).............. 

Changing conceptions of teaching helps in 
general science textbooks (Ab). me 
Changing conceptions of topic illustra- 
tions in general science textbooks 
(1911-1934) (Ab)........-0---eeeees 

Smmons, J. H. Qualifications for teachers 
of chemistry. A chemist’s point of 
WE SO a. 5-60 5,5 4058 s.c pee een eens 

Srmpson,S.G. A method of tabulating the 
reactions of qualitative analysis (Ar). . 

SrincMastTer, J. A., Jr. The versatile stear- 


ee! Oar eee cee eres 
Steerer, H. J. The alchemical fugues in 
Count Michael Maier’s Atalanta 


nO |, erent te epee eee 
Stoaneg, T. O.—See Hiscox, G. D. 
Smitn, D. E.—See Keyser, C. J. 
Smitu, E. C. Scientific centenaries in 1938 


Situ, F. E. Deflocculation and controlled 
separation improve domestic china clay 
RAS i eS er Oe 

Situ, F. E.—See Eve, A. S. 

Smito, G. W. The teaching of qualitative 
—- by the semimicro method 

SMITH, ca A.—See BiLuincer, R. D. 

Smitn, O. M.—See ARTHUR, P. 

Smita, W. R. anp G. H. Ripcety. An ap- 
paratus for mcmaeaneriaeined vapor pres- 
sure (Ar).. 

Sniper, G., C. “TAYLOR, “AND. SISTER. Vir- 
cinta Heines. A student micro- pro- 
| EE ee ee 

Soppy, F. James Ernest Marsh (Ab)..... 

Soppy, F.—See Eve, A. S. 

Sours, B. A. Library guide for the chem- 
ERA hy a ee ree 

Spencer, R.—See Scuwas, G.-M 

SPIEs, T. D.—See Witttams, R. R. 

Spooner, R.C. Chang Tao Ling, the first 
Taoist Pope (Ar)..........- 

SPRENGEL, L. Scientific progress in the 
field of chemical insecticides (Ab 

Starkey, R. L. XXIII. Research in a 
soils ‘laboratory (Ar).. ‘ 

STEINER, L. E. Quantitative experiments 
in the first year chemistry course (Ar).. 

STEINHAUSER, K. New analytical methods 
for the determination of constituents in 
aluminum alloys (Ab)............... 

mee 5 O.J. Aninexpensive buret holder 

PP rte et ee 

Stoppart, E. M. A scheme of inorganic 
qualitative analysis (B).............. 

Srrickier, A.— See Hatrigvp, P. E. 

Sunrer, F. C.—See Jackson, V. T. 

Swaney, M. W.—See Et tts, C. 

Swietostawski, W. Translated by S. 
PartTyYKa and A. TRUSZKOWSKI. Ebul- 
PN ME onidciinssewewsatn ed 604s 
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TANCHOCO, F. “Electropositivity” 
“electronegativity’’ (C). Soe 


ABEL (1857-1938), Professor J. J. J. A. 
I dactiaa's psn s <tc dnea kas 
Absorber, A _ convenient ;. 
|”. Re eee ee ee 
Absorption and condensation in recovery of 
solvents, Adsorption. C. A. BULKELEY 

RES Se SE ARR ei: er iar es 
Accum, Centenary of the death of F. C. 
et” eS a pee) er aes ae ee 
Acetaldehyde and acetic acid from acetylene, 
The preparation of. R.ScHarr (Ab). 
Acetic acid from acetylene, The preparation 
of acetaldehyde and. R. ScHarr (Ab) 
Acetylene, The preparation of acetaldehyde 
and acetic acid from. R. SCHARF 


(A 
Achievement in beginning college chemistry, 
The effect of high-school chemistry on. 
P. E. Crark (Ar) 
Acid costs (handling and storage). 
S. TuPHOLME (Ab) 
Acquainting the undergraduate with the 
chemical library. J. R.Sampery (Ar)... 
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TayvLor, C.—See Sniper, G. 
Taytor, H. S.—See Scuwas, G.-M. 
TaytLor, R. B. Pressure cooking contrib- 
utes increased cottonseed processing 
profits (Ab) 
Taytor, R. L. Sorbitol from glucose by 
electrolytic reduction (Ab 
Tutgssen, P. A. New results and prob- 
lems of colloidal studies (Ab) 
THOMPSON, J.—See Otte, B. J. 
Tuomson, J. J.—See Eve, A. S. 
TuHorre, J. F. anp M. A. WHITELEY. 
Thorpe’s dictionary of applied chemis- 
try (B) 
TIMMERMANS, J. Jean Servais Stas (Ar)... 
Topp, F. A submerged electrode apparatus 
for oS analysis (Ar)........ 
Trout, W. Jr. The metal carbonyls 
vii? Vv ad 5 a Bee RS ae 
EY H. L. Recent developments 
widen industrial uses for rubber (Ab. 
~— M. Water pollution and health 


TRuSzKOwSKI, A.—See SWIETOSLAWSKI, W. 
TupHotme, C. H. S. Acid costs (handling 
and storage) (Ab) 
Recent British research on motor spirit 
CN SE NID osc dk oaea creme Redes bacee 


VAN KLOOSTER, H. S. Amos Eaton as 

OI GND «6.6 spb ce bb osc ne a 

Le Chatelier and the synthesis of am- 

NINE id 0 aa 6b 845s we sawn TOR 

VaN RYSSELBERGHR, P.—See De DONDER, 
ye 


H. 
Vernon, A. A. An experiment on hetero- 
geneous equilibrium (Ar) 
VOGEL, textbook of qualitative 
chemical analysis (B).. 

VocEL, O. G. The research chemist 
in the manufacture of electrical ap- 
Se errr rrr rire 

were R. Handbuch der metallphysik 


VoceEL, R. E. Catalysis in polymerization 
reactions (Ab) 


WADDLE, H. M. anv R. E.Imuorr. A 
laboratory thermoregulator (Ar)...... 
Wane, F. B. Soap bubbles (C)........... 
Wasser, B. Reactions at high pressures 
and the apparatus employed (Ab 
The most important advances of the Ger- 
man chemical industry in 1937 (Ab).. 
Waconer, C. R. XIV. The petroleum 
chemist IE nears U's. Gora, ae i a Re 
WakeuaM, G. What is “cultural’’ chemis- 
FP rr 
WaLp, G. anp H. Zussman. Carotenoids 
of the chicken retina (Ab 
WaLpen, L. Laboratory cements 
waxes (Ab) 
Wacker, W. H., W. K. Lewis, W. H. Mc- 
ApaAMs, AND E. R. GILLILAND. Prin- 
ciples of chemical as i) 
Warp.taw, W.—See Cox, E. G. 
Warkeys, C. W., editor. An orientation in 
science REET FS Oe ohh ie 
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Acrylic resins find industrial applications. 
D. S. Freperick (Ab) 

VII. Activities of the chemist in sugar in- 
dustries. W. D. Horne (Ar) 

Activity of organic sulfur compounds and 
the réle of sulfur in relation to the ac- 
tivity of insulin, The hypoglycemic. 
C. E. Braun, M. B. Mason, ann C. L. 
pn 5 RI Pe Fr eee 

Adsorption, absorption, and condensation 
in recovery of solvents. C. A. BULKE- 
| I et Fee 

Advances in botany. F. E. Denny (Ab)... 

Advantages of the ‘“‘long form” of the pe- 
riodic table, The. L.S. Foster (Ab).. 

After the gas buggy age. ANon. (Ab) 

Agricultural experiment station, Research 
inan. XVIII. C.H. Hunt (Ar) 

Agriculture, Chemistry in the service of. 
Mm. A. Maavomeuet CAg).... «6 dcceneevn 

Agriculture, Fog as a cause of the deteriora- 
tion of buildings and rocks and its in- 
fluence upon. E. SCHNELLER (Ab).... 
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Watt, G. W. ann N. O. Capper. Liquid 
= research in 1937—A review 
Watt, G. W. ann W. A. Fetsinc. The 
preparation of disodium hydrogen phos- 
phate—an experiment for the freshman 
ee aS ER er ee 
Weaver, D. W.—See Buroick, H. O. 
Weser,H.H. Methods of analysis of com- 
mercial solvents. VII. (Ab) 
Weser, J. Vitamins and related com- 
pe Se ea Rote Sree arare See 
Weeks, M.E. The chemical contributions 
of Charles Hatchett (Ar 
Werser, H. B. Inorganic colloid chemis- 
try: 


eS Volume III. The colloidal salts 
WeEtts, R. C. Present trends in geochem- 
istry (Ar 
Wetton, L. E.—See Gienn, E. R. 
WEyGAND, F. The yellow ferment (flavin 
enzyme) (Ab) 
Wuite, W. E. Organic reagents in the 
qualitative analysis course (Ar) 
Wuite.ey, M. A.—See THorpe, J. F. 
WuittierR, E. O. VIII. Research work 
in a government laboratory (Ar).. 
Wuyte, L. L. An ethical declaration for 
the ES EE RA ae 
WIcKERT, J. N.—See Wickins, B. G. 
WIeDERHOLT, W. Possibilities of protect- 
ing materials against corrosion (Ab). . 
Wievann, H. Sir Frederick Gowland 
Hopkins OID ic aintgt wickae.a 3-5 & ole 9 
Wikins, B. G. ano J. N. WICKERT. 
thetic aliphatic penetrants (Ab)....... 
WituraMs, D. J. Low temperature re- 
search—I. The production and meas- 
urement of low temperatures (Ab).. 
WituiaMms, K. T.—See Lakin, H. W. 
Witurams, R. C. XXI. Research in the 
manufacture of special lubricants (Ar).. 
WituramMs, R. R. anp T. D. Spires. Vitamin 
B; (thiamin) and its use in medicine 


( 
WINDERLICH, R. The chemical knowledge 
of the ancient Assyrians (Ab) 
Wittka, F. Antioxidants and stabilizers 
for fats (Ab) 
The chemical industry of British India 


(Ab) 
The oil industry of British India (Ab).. 

WoLFENDEN, J. H. Numerical problems i in 
advanced physical chemistry (B) 

Wottuuis, E.—See CuarK, 

Woop, G. olgiay * study in the establishment 
of a norm in scientific attitudes and 
abilities among ninth-year pupils 
CMON. cccvattc eaten eras thee te. 

Worster, O. H. Chemical engineering 
trends in the soap industry (Ab) 


XAN, J. What do the industries expect of 
the colleges? (Ar) 


YOE, J. H. anp A. Burcer. German for 
OSE "REL AE ET RE Aa OE 
Youne, J. J.— See Farr, F. C. ‘ 


ZUSSMAN, H.—See Wa on, G. 


T. S. GARDNER 
Rn ee ae ee eS 
Alchemical fugues in Count Michael 
Maier’s Atalanta Fugiens, The. H. 
(eS 8 eee eee 
Alchemy, Count Michael Maier’s use of the 
symbolism of. T. L. Davis (Ar).. 
Alchemy under James IV of Scotland. “Uf, 
READ 
Alcohols from sugar by electrolytic reduc- 
tion. D.H. Kitverrer (Ab) 
Aliphatic eynoneg ig Synthetic. B. 
WILKINS AND J. N. WICKERT —- 
Alloys, Nickel. R. J. McKay (Ab).. 
Almost elemental. ANon. (Ab)........... 
Aluminum and aluminum alloys, The rapid 
determination of manganese in. K. 
ALTMANNSBERGER (Ab).............. 
Aluminum alloys, New analytical methods 
for the determination of constituents 
in. K. STEINHAUSER (Ab)........... 
Aluminum alloys. The determination of an- 
timony in. E. Pacus (Ab).... 


Aids to vacuum distillation. 


133 


543 


395 
396 
153 


226 
397 


447 
447 
94 


146 


372 


498 


45 


45 
447 


500 











DECEMBER, 1938 


Aluminum alloys, The rapid Seeermination 
of manganese in aluminum an 
ALTMANNSBERGER (Ab) 

Aluminum light metal alloys, The separa- 
tion of small amounts of beryllium from 
large amounts of. E. PacHe (Ab).. 

Aluminum soap. ANON. (Ab)..........-- 

America revisited. G. W. 

Ab 


American delegates appointed to tenth in- 
ternational congress of chemistry..... . 
American Revolution, Saltworks of New 
Jersey during the. K. BrRappock- 
POG Tis ae 6 hoc ae teks 40 etree 
Americana buna. ANON. (Ab) ‘ 
Ammonium nitrate, Electrolytic production 
of. ANon. (Ab) 
Ammonia, Le Chateiier and the synthesis of. 
I S. vAN KLoosTER ( 
Ammonia research in 1937, Liquid—A re- 
|W. Wart anp N. O. Cappet 


Ammonium salts, Reactions between a 
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Hydrogen, Organic compounds with heavy. 

F. Apicxes (Ab)....... 

a =— - \ satisfactory method of 

T. JACKSON AND F. C. 

Hydrogen ae “generator, - improved. 
C. W. Bennett ( 


Hydrogen sulfide, The Iowa system of quali- 
= analysis without. J. Cornoc 
Hypoglycemic activity of organic sulfur 
compounds and the réle of sulfur in re- 
lation to the activity of insulin, The. 
C. E. Braun, M. B. Mason, ann C. L. 
Brown (Ar) avers 


IGNORANCE is bliss—of a sort. (E).... 
Improved hydrogen sulfide generator, An. 

Bennett (Ar) 
Importance of organic vulcanization accel- 


erators, The panied and. M. Boces- 
MM ON kame voc ba orcs oocaeae ee 
Inconsistent sugars. Aseet. GAB). osc ncee 


Increase of bodily activities by artificial 
changes of the acid-base condition (in 
man), The. H. Dennic (Ab) 

India, The chemical industry of British. F. 
WRRIIOA NE eidcc kaos ca Cee we beens 

India, The oil industry of British. F. 
Wirrtka (Ab) 

Industrial applications, Acrylic resins find. 

FREDERICK (Ab 

Industrial contributions to employee edu- 
cation. W. L. ApramMowiTz (Ab) 

Industrial uses for rubber, Recent develo 
ments widen. H. L. TRUMBULL (Ab). 

Industrial Rhodium and its. 
OTN TIN sos eb 04 6010 6 66. bik 2 0'9-0 5% 

Industrial utilization of molasses in the 
U.S. A., The. C. Pretrrusxky (Ab).. 

Industries expect of the colleges, What do 
the? PU MES wh cadece cevedebs 

Industry, ‘anada’s unique chemical. Ra- 
dium recovery. M. PocHon (Ab)..... 

Industry, Preventive technology for. G. 
J. EssELen (Ab) 

Industry, science and labor representatives 
explore silicosis prevention. ANon. (Ab) 

Industry survives, An. ANon. (Ab) 

— turns to autarchy, Italian chemi- 


ey : gases—ther production and uses, The. 
H. S. Corton (Ab 
Inexpensive buret holder, An. 
ART (Ar) 
Inexpensive constant temperature water 
bath for solubility measurements, The 
construction of an. W. J. KNox, Jr. 


ee REA O ES Breer ar 
Inflammability of cork and wood dust, The. 
Kuan (Ab) 

Influence of pimiento pigments on the color 
of the egg yolk of fowls, The. W. L. 
Brown (Ab 

Influence upon agriculture, Fog as a cause of 
the deterioration of buildings and rocks 
andits. E. SCHNELLER REPS 

“Information, please.’’ (E) 

Infra-red spectra, The origin, appearance, 
and interpretation of. A survey of in- 
fra-red spectroscopy. Part II. R. B. 
BARNES AND L. G. BONNER (Ar)..... 

Infra-red spectroscopy, A survey of. Part 
II. The origin, appearance, and in- 
terpretation of infra-red spectra. R. 
B. BaRNES AND L. G. BONNER (Ar)... 

Inorganic chemistry, — readings in. 

L. A. GotpsiatT (A r) 
sesuae ne hemistry, New pr 
PM TD Siiicso ce sewedsece 
ee and fungicides. R. C. “Roark 





Insecticides, Scientific progress in the field 
of chemical. L. SpRENGEL (Ab 
Inspirational element in the teaching of 
chemistry, The. M. L. Crossrey (Ar) 
Instructional relationships between chemis- 
try and chemical engineering. H. 
MIGCORMACE CBE « «..00.0:66.00 Kcnsvccce 
Insulin, The hypoglycemic activity of or- 
ganic sulfur compounds and the réle 
of sulfur in relation to the activity of. 
C. E. Braun, M. B. Mason, ann C. L. 
TRIP CAS) oi onc oes ccs vine osieeess 
Integration of fundamentals in the last year 
of the undergraduate chemical engi- 
neering course. B.F. Dopce (Ar).. 
International meeting of scientists at the 
Palais de la a Ee M. Povany!, 
J. G. CrowTuer, E. F + AND 
J.N. (AD)... ee eee eee eens 
Interpretation of infra-red "Spectra, ‘The 
origin, appearance, and. A survey of 
infra-red spectrosco oY, Part II. > 
B. BARNES AND L. Bonner (Ar).. 


179 
377 
545 


420 


552 
377 
447 
445 

05 

45 
447 

44 
197 
396 

45 
147 
159 
345 
397 


548. 
496 


346 
44 
335. 


343 


45 


546 


45 
402 


25 


25 
317 
46. 
549 
147 
61 


473. 


261 


475 


46. 


25. 











DECEMBER, 1938 


XII. Invention. A. B. MiLier (Ar)...... 
Inversion of an interesting three-phase 
emulsion. J. M. ANDREAS ( 
Invitation to teachers of science, An (E)... 
Iodine in five cubic centimeters of blood or 
other biological material, A new method 
for determination of. McCten- 
DON AND A. C Bratton (Ab)........ 
in method for the estimation y 
silver, An. (For student use.) a 
DegIscHER AND W. M. McNass (Ar).. 
Towa system of qualitative analysis without 
rf sulfide, The. J. Cornoc 


Isotopes and analytical standards. 
aa (C) 


JEAN-BAPTISTE Senderens (1856-1937). 
E. K. RmpEAL ar. 


James Ernest Marsh. F. F. Soppy (Ab)... pe 
James IV of Scotland, Alchemy under. J. 
WON scx pcbidcaedccuersadae Z 


Jane Marcet and her ‘Conversations on 
Chemistry.”” E. V. ARMSTRONG (Ar).. 

Jean Servais Stas. J. TimMERMANS (Ar).. 

Journalism, A plea for the creation of courses 
in scientific. E. FREIDENBERG (Ar).. 

Justus Liebig, May 14, 1803-April 18, 
1873. E. Bert (Ar) 


KINETICS, Catalysis from the standpoint 
of chemical. G.-M. Scuwas. Trans- 
lated by H. S. TAyLor AND R. SPENCER. 


LAB asa hobby, The home. M.A. CoLeR 
OS RRL Oy REC CR Te eee 
Laboratories, Regional. ANon. (Ab)....... 
oo cements and waxes. L. WaAL- 
WME neon calcd ana aac ce on wsie 
Laheee exercise in general chemistry. 
A. W. V. Bure (Ar)........02eeeees 
Laboratory once again, Demonstration 
versus. R. L. Cooxg (Ar).......... 


Laboratory ovens, The construction of elec- 
trically heated. .M. Mrgtps (Ab).. 
Laboratory resourcefulness, Student labo- 
= work versus teacher demonstra- 

as a means of developing. P. 


} cl > REAR OR GS 2 pene Pree 
Laboratory, The chemical engineering— 
objectives and equipment. J. H. 
pe So) Ane ere 


Laboratory thermoregulator. A. H, M. 
WapDLE AND R. E. Imuorr (Ar)...... 
Laboratory work versus teacher demon- 
stration as a means of developing labo- 


ratory resourcefulness, Student. P. 
GOLDSTEIN (Ab)........-+.0+eseeeee 
Lakes as a chemist sees them. R. J. Ros- 
GPCI CG aevccesc sca caee ness net's 


Last year of the undergraduate chemical 
engineering course, Integration of fun- 
damentals in the. B. F. Dopce (Ar).. 

Latest extension of our knowledge of the sul- 
furic acid onamnet process, The. 


WEE CE ce civtdccc cceencescsse 
Laue diagrams, Twenty-fifth anniversary of 
the. Amon. (AD)... ..cccccccscccsce 


Lead arsenate, Application of ceric sulfate 
to the determination of arsenic in Paris 
green and. J. P. MEHLIG aNpD K. R. 
Jounson (Ar 

Lead from tetraethyl lead and observations 
on the volatility of tetraethyl lead, The 
detection of. H. SIzEBENECK (Ab). 

Le Chatelier and the synthesis of ammonia. 


A. CR VERA CO The 6 6s ce cic cccccees 
Le Chatelier and the synthesis of ammonia. 
a . S. VAN KLoostTer (C)......... 
Lecture apparatus for gases, A convenient. 
Eis Ey SRP Cc vccccccccccteccces 
Library, Acquainting the undergraduate 
with the chemical. R. SAMPEY 


(Ar 
Liebig, May 14, 1803—April 18, 1873, Jus- 
tus 


BE. Bert Suan cvie's ok 6x e656 %> 

Light- anima, The. Anon. (Ab)......... 
“Light the gas issuing from the jet, And.” 
eRe a 7 a ee 
Lignin a source of valuable chemical raw 
materials. ANON. (Ab).............. 


Limitations of our knowledge in the field of 
natural sciences. W. GERLACH (Ab).. 
Liquid ammonia research in 1937—A re- 
te): W. Watt AnD N. O. Cappsei 
Lomonosov and early science in Russia. S. 
S. IvANoFF (Ab) 
Looking ahead in professional development. 
W. K. Lewis (Ab) 
Low temperature research—I. The pro- 
duction and measurement of low tem- 
peratures. D. J. Witttams (Ab)..... 
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Luminescence of solids, Progress in the field 
of the. N. Rrent (Ab)....... 


MAIER’S Atalanta Fugiens, The alchemi- 
cal fugues in Count Michael. H. J. 
Ce ES EEO LS EPPS 

Maier’s use of the symbolism of alchemy, 
Count Michael. T.L. Davis (Ar).. 

Major topics in gereral science textbooks 
(1911-1934), Changing conceptions of. 
M. P. Smamons (Ab).........0e00eee 

Making tomorrow’s chemicalengineers. A. 
B. Manamass, (AD)... cc cweccrccevess 

Manganese in aluminum and aluminum al- 
loys, The rapid determination of. 
ALTMANNSBERGER (Ab) Se are 

Manufacture of neon signs, The. 
RE CHO. cca cecadnvesevesntece 

Marcet and her ‘‘Conversations on Chemis- 
try,’”’ Jane. E. V. ARMSTRONG (Ar)... 

Marsh, James Ernest. F. Soppy (Ab)..... 

Material, Caoutchouc as a chefmicalraw. A. 
NIgLson CMe 66ccrccncetecésovene 

Material in general chemistry, A systematic 


order of presentation of. H. H. Fii- 
ie eee 
Meaning and problems of chemistry, The. 
Pretace (Ab)......cccccccccccecs 


Measurenient of low temperatures, The pro- 
duction i Low temperature re- 
search—I. D. J. WILLIAMS (Ab) areal 

Measurement of teaching (appraising the 
teacher by the continued interest of his 
students). H. Bsaumont (Ab) 

Measurements, The construction of an in- 
expensive constant temperature water 
= for solubility. W. J. Knox, Jr. 


— points, Mixed. H. C. PALMER 
Memories of Rutherford in Manchester. 
pa ea rey rrr rir 
Menshutkin’s contributions to the history 
of chemistry, Boris N. T. L. Davis 
Metabolism, A cyclic reaction scheme illus- 
trating carbohydrate. V. R. POTTER 
AND C. A. E_vexHyem (Ar) 
Metal carbonyls, The. W. E. Trovt, Jr. 
wt Decewae gia ck 





Metal a Vaporous. ANON. (Ab)... 
Metals in a vacuum, Production of mirrors 
tkp evaporation of. A. B. Focke 
Method tor ‘drying synthetic products which 
are solids, A rapid. H. V. ALLISON 
CHR cr akacccaagunae ts i Cadserastes 
Method of tabulating the reactions of quali- 
tative analysis, A. G. Simpson 


Methods for the graphical representation of 
quaternary systems involving recipro- 
cal salt pairs, making possible the ex- 


trapolation of tie-lines. J. E. Riccr 
anp C. M. Loucems (Ar).......ccccee 
Mate”? of te of commercial solvents. 
Hi, UE. WEEE CAB)... ccc cccece 


Miseaphannapnalie reproductions, Projec- 
tion and filing of. J. A. AUSTIN AND 


Wi ry EE Ceo cn cncctcdccasecs 
Mente. H. O. Burprcx AND 
De. We Weaweet CBR). cccccccccesccs 
Micro-projector, A student. G. SNIDER, 
C. Taytor, AND SISTER VIRGINIA 
MEN BO eo occ bat cd eeneneneednes 
Mineral flotation, Principles of. BP. i. 
BosQut (Ab).......-seeecseceesees 


Minute organisms, Production of chemicals 
by. A. W. Hrxson anv R. R. ROGERS 
Mirrors by evaporation of metals in a vac- 
uum, Production of. B. Focke 


Model construction, A simple method of 
crystal. K.M. Seymour (Ar) 
Model to demonstrate the effect of heat on a 
confined volume of gas, A working. 
G. NiIcHOLson (Ar) 
Models of the benzene ring, The monkey. 
L. SATTLER (Ar) 
Modern applications of deposition. 
F. Hammonp (Ab) 
Moissan, In memory of its isolation by 
Henri. Fifty years of the chemistry 
of fluorine. E. Erinecke (Ab)......... 
Mol&sses in the U. S. A., The industrial 
utilization of. C. Prmtrusky (Ab).... 
Monkey models of the benzene ring, The. 
L. SATTLER (Ar) 


447 


410 
403 


196 
147 


95 
345 


53 
496 


147 


517 
396 


146 


547 


343 


222 


596 


94 
295 


379 


131 


395 


24 
497 


16 
445 


357 


44 
94 
192 


394 
444 
195 


396 
147 
444 


611 


More penetrating agents. ANON. (Ab).. 
Most important advances of the German 
chemical industry in 1937, The. B. 


WAESER (Ar) eucetesneene sk warew's 46 
Motor spirit from tar, Recent British re- 
search on. S. TupHoiME (Ab)... 


Mounting conductivity and potentiometer 
ae A convenient method of. P. 
ATFIELD AND A. STRICKLER 


Mr. “Hag Ramage, 1865-1938. ANON. 
XIV. My work with Chemical Abstracts. 
J. D. Scorr (Ar) 
MIs eden veticecacwebedvdes’s 


NAME? . , What’sina, M. A. Ew1ne 
(Ar 


Natural ORS Limitations of our knowl- 
wags in the field of. W. GeRLacu 


Nature, Carbon in “the household of. W. 
Noppack SE are 
Negative catalysts. ANON. (Ab).......... 
Negative coefficient of solubility, Use of cal- 
cium acetate in the demonstration of a 
A ae showing a. Bacon 
Neon signs, The manufacture of. 
Crancy (Ab) 
New analytical methods for the determina- 
tion of constituents in aluminum alloys. 
K. SrammAvesnm (Ab)... 2... cc cecess 
New and inexpensive sodium press, A. E. 
Fes PR ccc i vecwsaccascasies 
New ———- of silicon. 


New developments in humectants. J. R. 
FRORER (Ab) 
-— i column, A. E. H. Parks 


New Jersey during the American Revolution, 
> aap of. K. Brappock-RoGERS 
New method for determination of iodine in 
five cubic centimeters of blood or other 
biological material, A. J. F. Me- 
CLENDON AND A. C. Bratton (Ab).. 
New method of preparing compounds of di- 
valent earth metals, A. L. Hotieck 
AND W. Noppack (Ab) 
New phosphates. G, Hepricu (Ab)..... ae 
New oad of inorganic chemistry. W. 
LEMM (Ab) 
New results a problems of colloidal 
studies. P. A. THIESSEN ( 
New Da ig determination of phosphoric 
W. Rartuyje (Ab)........... 
R. J. McKay (Ab)........ 
B. J. FRASER 


cid, A. 
Nickel alloys. 
a - a catalyst. O. 
1938 codperative chemistry test, The.. 
Ninth-year _. A study in the establish- 

ment of a norm in scientific attitudes 
and abilities among. G. C. Woop 
MEMGCsacgtackessnecccnvevctankeeee 
Nitrates in the presence of nitrites, The 
qualitative determination of. H. 
SCHNEIDER (Ab 
Nitrites, The qualitative determination of 
nitrates in the presence of. H. 
SE CE civactuntedans sees 
Nontoxic seleniferous soils. H.W. Lakin, 
Wiiuiams, AND G. H. Byers 


Norm in scientific attitudes and abilities 
among ninth-year mm, J A study in the 
qstabiehangat of a. Woop 


OBJECTIVES and equipment, The chemi- 
cal engineering laboratory. J. H. 
RI Civ kc cckdewivestvarceess 

Objectives in graduate training for chemical 
engineers. G. Brown (Ar 

Odorless hydrogen sulfide system, An. I. 


LINN ee ere 
Oil industry in 1936, The mineral. R. 
TE CBs oi ck cece cece ceckeucs 
Oil industry of British India, The. F 
WHE CRE vc necesneseeckaststedes 


Oils, The removal of sulphur from mineral 
and tar. F. MuHvert (Ab) 

On certain relations between chemistry and 
geometry. J. K. Senror (Ar) 

On the fat of the land. Anon. (Ab)...... 
One hundredth anniversary of the birth of 
Friedrich Konrad Beilstein (1838- 

7 he The, 1938. E. H. Huntress 


Order r presentation of material in prose 
chemistry, A systematic. H. ILL- 
INGER (Ar) 

Organic analysis, Some practical helps in. 
G. H. CuegsMan (Ar 
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Organic chemistry, A consideration of the 
how in the teaching of. E. F. DEGER- 
SR ee perry eee 

Organic chemistry course, A _ synthesis 
adapted to second-semester. Congo 
ye errr ree 

Organic chemistry, Sealed tube oxidations 
in qualitative. E. Brown, N. 
CAMPBELL, AND G. S. LEARMONTH 


Organic compounds with atmospheric oxy- 
gen, The oxidation of.. A. RIECHE 
ae eee eae 
Organic compounds with heavy hydrogen. 
F. Apickes (Ab) 
Organic laboratory, Friedel-Crafts reactions 
for the elementary. O. C. DERMER 
6 RO eT ocr ee 
Organic precipitants in quantitative analy- 
sis. W. PRODINGER ( 
Organic reagents in the eT a analysis 
course. W.E. Wuite (Ar) 
Organic sulfur compounds and the réle of 
sulfur in relation to the activity of in- 
sulin, The hypoglycemic activity of. 
C; E. Braun, M. B. Mason, ann C. L. 
ems ae 
Organic vulcanization accelerators, 
history and importance of. M. 
OT rrr Terre” 
Origin, appearance, and interpretation of 
infra-red spectra, The. A survey of in- 
fra-red spectroscopy. Part II. R.B 
BARNES AND L. G. BONNER (Ar)...... 
Orsat apparatus, Gas analysis in the. 
GEHLE (Ab) 
Our knwoledge of the structure and compo- 
sition of the earth crust. P. Dorn 
CN) ean: Herrero e ere ee os 
Oven, A convenient steam drying. 3 
RANDALL (Ar) 
Ovens, The construction of electrically 
heated laboratory. M.MIELDS (Ab). 
Oxidation of organic compounds with at- 
— oxygen, The. A. RIECHE 
EDs nixed ake e oan aioe he Wika rin cee we 
Oxidation-reduction  nacnamnge sy The balanc- 
ing of. K. B. Morris ( 
Oxidations in qualitative ard chemistry, 
Sealed tube. E. L. Brown, N. Camp- 
BELL, AND G. S. LEARMONTH (Ar)..... 


BoGE- 


PALAIS de la Découverte, International 
meeting of scientists at the. M. Po- 
LANY!I, J. G. CROWTHER, E. F. HARTREE, 
AND J. N. (Ab) 

Paradox, a—The present high-school course 
in chemistry. P.M. Grasog (Ar).... 

Paris green and lead arsenate, Application 
of ceric sulfate to the determination of 
arsenic in. J. P. MEHLIG AND K. R. 
pk re ee 

Parson Priestley’s element. 7 

Partington, James R. (F)...........-+++. 

Penetrants, Synthetic aliphatic. B. G. 
WILKINS AND J. N. WIcKERT (Ab).. 

Pennsylvania’s teachers colleges, Training 
ne teachers in. Lewis 
ft  . RR els aa 8 eg Tee eet tn 

Perilla, tung, and soy, Chia. ANON. (Ab)... 

Periodic system of the elements, A. E. C 
Payne (Ar) 

Periodic table, Atomic structure and the. 
R. L. Eset (Ar) 

Periodic table, The advantages of the “long 
form” of the. L.S. Foster (Ab)...... 

Personnel placement views on chemical 
education. F. A. ANDERSON (Ar)..... 

“Personnel placement views on chemical 
education.” R.A. Lyon (C) 

XXIV. Petroleum chemist, The. C. R. 
WAGNER (Ar).. Pea eth SP 

Pharmaceutical farmer, ‘The. Anon. (Ab). 

Philosophies, Education and divergent. W. 
F. Russevi (Ab) 

Phosphates, New. G. Hepricu (Ab)...... 

Phosphorus for progress. S. D. KIRKPAT- 
RICK (Ab) 3 

Photographic action of artificial radio-ele- 
ments. C. GROVEN, J. GOVAERTS, AND 
ee eC re ere 

Photography since 1930, Progress in the 





field of. W. MeErpInGER (Ab)........ 
Physical chemistry, The course in. ; 
SR MES a 50is6 chew deeb ave Kaee hee 


Pictorial material for classroom use, Prob- 
at in preparing. J. E. MENDENHALL 
ON Ee ree a eee 
Pied Piper, Chemistry in the réle of a mod- 
ern. B. Levitt (Ab) 
Pimiento pigments on the color of the eas 
yolk of fowls, The influence of. 
| PT rt Car 
Pines, From southern. ANON. (Ab)....... 
Pipet, A . % solution dispensing. B. J. 
OTTE, J. THompson, AND G. A. 


ye hy (Ar) PON re yee re 
Placement views on chemical education, 
Personnel. 


F. A. ANDERSON (Ar).... 
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46 
471 


497 
445 


Planck, Ejightieth birthday of Professor 
BOE, ME, SANs Shane cnctsenasoe 
I. Plant chemist, The. J. A. Haut (Ar).. 
Plasterers please note. ANon. (Ab) 
Plastics—a demonstration, Bakelite type. 
Bi IE APN xv cocsingowecctaesesiar 
Platinum find on — public land, 
Promising. ANoNn. (Ab 
Plea for the creation of Tae in scientific 
journalism, E, FRIEDENBERG (Ar). 
Polarimeter for organic chemistry, A home- 
made. G. F. Hoop (Ab) 
Pollution and health, Wale. 
(Ab) 


Polymerization and its economics. 
Koeu er (Ab 
Polymerization reactions, Catalysis in. R. 
E. Vocet (Ab) 
Pope, Chang Tao Ling, the first Taoist. R. 
C. SPOONER (A 
Possibilities of protecting materials against 
corrosion. W. WIEDERHOLT (A b). 
Potassium chlorate and ammonium salts, 
Reactions between. HANTKE (Ab).. 
Potentiometer setups, A convenient method 
of mounting conductivity and. P. E. 
HATFIELD AND A. STRICKLER (Ar).. 
Powder, The composition of bleaching. Tee 
Fow tes (Ab) 
Pre-Columbian Indians, Gilding of copper 


among the. P. Bercsdsr (Ab)........ 
Preparation of acetaldehyde and acetic acid 
from acetylene, The. R. SCHARF 
CHE sc So aes s Me Take ws eee ees 
* Preparation = constant- boiling hydro- 
— acid E. M. MARSHALL 


( 

Preparation of disodium hydrogen phos- 
phate—an experiment for the freshman 
laboratory, The. W. Watt AND 
Lf et eee ee 

Present high-school course in chemistry, 


The—a _ paradox. P. GLASOE 
PO sain ew ME odes thee ies Chae rene 
Present trends in geochemistry. R. C. 


Le RS a ren ee 
Presentation of the fundamentals of thermo- 
dynamics, . ROSEVEARE (Ar). 
Press, A new and inexpensive sodium. E. 
jee eS eo eee 
Pressure, An apparatus for demonstrating 
W. R. SMITH AND a, 


vapor. 
I NED kn. s kona aso ences. te 
Pressure blast, High. ANON. (Ab)........ 


Pressure cooking contributes increased cot- 
tonseed processing profits. R. B. 
TayLor (Ab) 

Pressures and the apparatus employed, Re- 
actions at high. B. WaAESER (Ab)..... 

Preventive technology for industry. G. J. 
Ns o's kee deck nek 2.a5<s os 

Priestley’s element, Parson. ANON. oe, 

Principles of mineral flotation. F. 
ee) NEESER AS at S e 

Problems for secondary school pupils, Re- 
search. V.R. Ross (Ar) 

Problems in preparing pictorial material for 
classroom use. J. MENDENHALL 


COON iss, co stiésana 4 0S PEs sion x Sea es 
Problems of chemistry, The meaning and. 
E. Pretscu (Ab) 
Problems of inorganic chemistry, New. W. 
Kiemo ( 
Processes, raw materials, and uses for sul- 
pao acid, Trends in. T. J. Kreps 


Processing profits, Pressure cooking con- 
tributes increased cottonseed. R. B. 
TayLor (Ab 

Producing natural soda ash in Washington. 
pe ee eS ee 

Production and measurement of low tem- 
peratures, The. Low temperature re- 
search—I. D. J. Wrivtams (Ab)..... 

Production of chemicals by minute organ- 
isms. HIxsON AND R. 
ROGERS (Ar) Rr een ay os, Se 

Production of mirrors by evaporation of 
metals in a vacuum. FockE 
(Ab).. hE ae Ee 

Prof. Georges Urbain, "ANON. Ce 

as ae Srna Looking ahead 

W. K. Lewis (Ab) 

Peulemer iT: pa Abel * ies7— 1938). 
cco A | * Re ee a ere eee 

Program of the Pharmacy Section of the 
American Association for the Advance- 
ES reer 

Progress in the field of photography since 
1930. W. Merpincer (Ab 

Progress in the field of ry \ pecnpanaes of 
solids. N. Rieu. (Ab 

Progress in the eer of pre during the 
last four years. A. SANDER (Ab) 

Progress made by the beet sugar industry 
in 1937, The. W. Dérrevpt (Ab) 

Projection and filing of microphotographic 
reproductions. J. A. AUSTIN AND 
Fs io 84a 5 va UACa~ ENS pee 
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Promising platinum find on Colorado public 
land. AwNon. (A 

Protein chemistry, The development of. E. 
FARBER (Ar). 

Proteins of certain cereals, Biological value 
of the. Z. MarKuzE (Ab) 

— of old scientific works. ANON. 


Purdue University organizes school of chem- 
ical and metallurgical engineering... .. 
Pyrene (C) 


QUALIFICATIONS for teachers of chem- 
istry. A chemist’s point of view. J. 
eS) ee Seam 

Qualitative analysis, A method of ae 
the reactions of. S.G.Srmpson (Ar). 

Qualitative analysis by the semi-micro 
method, The teaching of. G. W. 
MS ancy cakes cisck eek cans oe 

Qualitative analysis course, Organic re- 
agents in the. W. E. Waits (Ar).... 

Qualitative analysis, should quantitative 
analysis be taught before? L. O. Hitt 
AND W. F. CRAMER (Ar)............. 

Qualitative analysis without hydrogen sul- 
fee; The Iowa system of: J. CorNoG 

Qualitative determination of - in the 
presence of nitrites, The. . SCHNEI- 
SR IN ie na ha sn aca acon ak 

Qualitative organic eer. Sealed tube 
oxidations in. . L. Brown, N. 
CAMPBELL, AND Eo. S. LEARMONTH 
CM er ee ete hha boon eae Rohe 

Qualitative test for tin in the presence of an- 
timony, A. D. Book (Ar) 

Quantitative analysis, A statistical evalua- 
tion of student grades in. Rev. F. W. 
Yk. A ere 

Quantitative analysis be oat before 
qualitative analysis, Should oO. 
HILt anv W. F. CRAMER (AS) eats ee 

Quastiaatize analysis, eS precipitants 

PRODINGER (A 
Quantitative aspect, Teoshing chemical en- 
gineering unit processes from the. D. 

B. Keyes (Ar 

Quantitative emission spectrum analysis, 
pi ey ag a ae ene 

Quantitative experiments in the first year 
chemistry course. STEINER 
TNE cect abe cies ees aenss bal ee eee 

Quaternary systems involving reciprocal 
salt pairs, making possible the extrapo- 
lation of tie-lines, Methods for the 
graphical representation of. J. 
Riccr anp C. M. Loucks (Ar)........ 


RADIANT warmth. ANoN. (Ab)......... 
Radiation from chemical reactions, 
emission of. R.AUDUBERT (Ab)...... 
Radium recovery. Canada’s unique chemi- 
cal industry. M, PocHon (Ab) 


XIII. Railway water chemist, The. R. 
Se. IG IED 9.5 0.0.0.0 0.0.4.0 0.2,6.0:0.60 
ee) Mr. Hugh, 1865-1938. ANon. 


Rapid determination of manganese in alumi- 
num and aluminum alloys, The. K. 
ALTMANNSBERGER (Ab) 

Rapid method for drying synthetic products 
— are solids, A. H. V. ALLISON 


Rapid solution dispensing pipet, A. B. J. 
OrrTE, J. Tompson, ANpv G. A. 
pn RE Pee ee 

Rates of solution, Some simple experiments 
dealing with. G.W. GLEESON (Ar).... 

Raw material, Hardwood as a chemical. 
DE. Eh SeABRTEL (AU ce oo cc os oc 

Raw materials, and uses for sulphuric acid, 
Trends in processes. T. KReEpPs 
ka ace oe wiclte cit cow asset kee acids 

Rayon scene, Cellulose situation dominates 
the. W.C. McINpog (Ab 

Reaction scheme illustrating carbohydrate 
metabolism, A cyclic. . R. Potter 
AND C. A. ELVEHJEM in cvecn ture sss 

Reactions at high pressures and the appara- 
tus employed. B. WAESER (Ab)...... 

Reactions between potassium chlorate and 
ammonium salts. HANTKE (Ab)...... 

Reactions of qualitative analysis, A method 
of tabulating the. S. G. Srmmpson 

Ar 


Readings in inorganic chemistry, Collateral. 
L. A. Gotpsiatt (Ar) 
Reagents in the qualitative analysis course, 
Organic. W. E. Waite (Ar) 
Recent British research on motor spirit from 
tar. C. H. S. TupHotME (Ab) 
Recent developments widen industrial uses 
for rubber. H. L. TRUMBULL (Ab).. 
Reciprocal salt pairs, making possible the 
extrapolation of tie-lines, Methods for 
the graphical representation of quater- 
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nary systems involving. 
AND C. M. Loucks (Ar 
Refining of coal during the last four years, 
Progressin the. A. SANDER (Ab) 
Regional laboratories. ANon. (Ab) 
Relation between E£.M.F. and the equilibrium 
constant, An experiment illustrating 


the. R. Livincston aAnpD J. J. LIN- 
QO SEF s ie ae eS baba as eh gens 
Relations between chemistry and geometry, 
Oncertain. J.K.Senror (Ar)........ 


Relationships between chemistry ent chemi- 
cal engineering, Instructional. H. 
McCormack ( 

Removal of sulphur from mineral and tar 
oils, The. F. MUHLERT (Ab)......... 

Reproductions, Projection and filing of mi- 
crophotographic. J. A. AUSTIN AND 
ER. DMO CED ccvicccctansecnse 

XI. Research chemist in the manufacture 
of electrical appliances, The. O. G: 


Wee, Ges s ccck as oko 5 hick cess Gane 
Rene "for profit, Starting. G. J. Es- 
MUM CRii iid cst ec.ceecub acaba: « 
— Research in a soils laboratory. 


. L. STARKEY (Ar) AE PELE CPL PRE 
XVIIT. Research in an agricultural ex- 
periment station. C. H. Hunt (Ar 
Research in 1937, Liquid ammonia—A re- 
. WaTT AND N. O. CAPPEL 
Ly) ae rE AS Ae ie ee ee 
XXI. Research in the manufacture of spe- 
cial lubricants. a . WILLIAMS 
CR ene be vE Mea eth eed hey tenes 
Research problems for secondary school pu- 
pils. V.R. Ross (Ar) 
VIII. Research work in a government 
laboratory. E. O. WHITTIER (Ar).. 
noe find industrial applications, Acrylic. 
D. S. FReperRicK (Ab) 
Resistoflex. ANON. (Ab) 
Résumé of electron diffraction, A. G. L. 
CLARK AND E. Wo.tuuts (Ar)........ 
Retina, Carotenoids of the chicken. G. 
WaALpD AND H. ZuSSMAN CRO Societe fxs 
Review, Liquid ammonia research in 1937 
—A. G. W. Watt AnD N. O. CapPEL 





CRO isis seca eee eR UN 
Revolution, Saltworks of New Jersey during 
tar American. K. BRADDOCK-ROGERS 
1 RRR a re ee he Ne 
Rhodium and its industrial uses. O. 
Co occ css ct ee ee 
Richard Watson, eighteenth century chem- 
ist and clergyman. V. Bartow (Ar).. 
Right Hon. Lord Rutherford, 1871- 1937, 
The. A. S. Eve, J. CHADWICK, pe iF. 
Tuomson, W. H. Brace, N. Bone, F. 
Soppy, E. N. Da C. ANDRADE, AND F. 
E. SmitH (Ab) 
ae Warington 


Réle of free radicals in gas reactions, The. 
H. Sacusse (Ab) 
Royal Society, Anniversary meeting of the. 
Anon. (Ab) 
Rubber compounding. W. C. GEER (Ab).. 
Rubber, Recent developments widen indus- 
trial uses for. TRUMBULL 


CMe ternz. peaor coarse aa rea 
Russia, Lomonosov and early science in. 
. S. IvanorF (Ab) 
Rutherford, 1871-1937, The Right Hon. 
Lord. A. S. Eve, J. Cuapwick, J. J. 
Tuomson, W. H. Bracc, N. Bonr, F. 
Soppy, E. N. Da C. ANDRADE, AND F. 
pT” ar re 
Rutherford, Dominion tributes to Lord. 
ANon. ( 
Rutherford in Manchester, Memories of. 
H. GEIGER (Ab) 


SALT pairs, making possible the extrapola- 
tion of tie-lines, Methods for the graphi- 
cal representation of quaternary sys- 
tems involving reciprocal. J. E. Riccr 
AnD C. M. Loucks (Ar) 

Saltworks of New Jersey during the Ameri- 
can Revolution. K. BrappocKk-Roc- 
PME. ben ve Ceerees cee axcees ts 

XX. Sanitary chemistry as a vocation. 
Be. W. BRGOMEMG CAP)... ccc cc cwceess 

Satisfactory method of generating hydrogen 
sulfide, A. V. T. JACKSON AND F. C. 
SuHRER (Ar) 

Science at the College of William and Mary 
in Virginia, Early teaching of. 

W. Ewrnc (Ar) 

Science in the seventeenth century. E. N. 
Da C. ANBRADE CAD). 06s cece cece 

Science (K’o Hsiieh). G. D. Lu (Ab)..... 

Science teaching in elementary and high 
schools, Tendencies disclosed by cur- 
riculum investigations in higher educa- 
tion and their implications for. A. 
W. Hurp (Ab) 

Scientific centenaries in 
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Scientific journalism, A plea for the crea- 
ta of courses in. E. FRIEDENBERG 

Scientific papers and abstracts, Esperanto 
for. ANon. (Ab) 

Scientific progress in the field of chemical 
insecticides. L. SPRENGEL ( 

eng) works, Publication of old. ANON. 


Sea water, The gold content of. 
CaLpwe.t (Ar) 
Sealed tube oxidations in qualitative or- 
ganic chemistry. Brown, N. 
CAMPBELL, AND G. S. LEARMONTH 


Secondary school pupils, research problems 
for. V.R. Ross 
Second-semester organic chemistry courses, 
A synthesis adapted to. Congo red. 
E.R. Kxine (Ar)......6-5.0-eee sees 
Semi-micro method, The teaching of quali- 
=" analysis by the. G. W. SMITH 


Senderens, Jean-Baptiste (1856-1937). E. 
K. RIDEAL ( Ab) 

Separation sh ame domestic china clay, 
Deflocculation and controlled. F. E. 
GUE MBO. cc cavcrcsisacoceceneeuus 

Separation of small amounts of beryllium 
from large amounts of aluminum light 
metal alloys, The. E. Pacne (Ab). 

Serious charge, A. W. W. CHARTERS On 

Service of agriculture, Chemistry in the. 
H. A. Hatvorson (Ar) 

Setups, A convenient method of mounting 
conductivity and potentiometer. P. 
E. HATFIELD AND A. STRICKLER (Ar)... 

near century, Science in the. E. 
N. ANDRADE (Ab)............-. 

75 years of calcium carbide; in memory of 
Friedrich Wohler’s discovery of 1862. 
F. A. HENGLEIN (Ab 

Should quantitative analysis be taught be- 
fore qualitative analysis? L. O. Hiri 
AND W. F. CRAMER (Ar)...........-. 

Silicon chemistry, Some newer aspects of. 

fy oy GU OMNIS sce ucacuees es 55% 

—_ sa compounds of. R. SCHWARZ 

Ab 


Silicosis prevention, Industry, science and 
labor representatives explore. ANON. 
CL Rae eee Pe PAE VERE ote e 

Silver, An iodometric method for the estima- 
tion of. (For student use.) «a 
DEISCHER AND W. M. McNass (Ar).. 

Simple blast burner, A. F. C. Farr AND I. 
J. Younc (Ab) 

Simple experiment in coal tar distillation, A. 
Ce, We PE CID cc ceccesanceses 

Simple method of crystal model construc- 
tion, A. K. M. Seymour ( 

ee cqntustty bridge assembly, A. 


poy SA aera cre 

Sir Frederick Gowland Hopkins. H. Wig- 
WBE CHIN S oc 3.0 ek Gan sh oveeeuease 

Sir Joseph Bank’s mantelpiece. T. Mar- 
MPG Wh ich iaereen whos ce eee ea 
Soap, Aluminum. ANoN.‘(Ab)........... 
Soap bubbles. F. B.Wapg(C)........... 
Soap films and bubbles, Tough. G. A. 
WE cc eves chsekatscas is aes 6 


Soap industry, Chemical engineering trends 
in the. O. H. WuRsTER (Ab).. 

a Seer of the scientist, “The. 

Soda ash in Washington, Producing natural. 
J. D. Linpsay (Ab) 

Sodium press, A new and inexpensive. E. 
H. Parke (Ar) 

Solids, A rapid method for drying synthetic 
products which are. H. V. ALLISON 


Csiro Kea Reem és cnc nsenceudas en 
Solubility ‘measurements, The construction 
of an inexpensive constant temperature 
water bath for. W. J. Knox, Jr. 


Solubility product. A.J. Mex(Ab)....... 
Solubility, Use of calcium acetate in the 
demonstration of a substance showing a 
_— coefficient of. E. K. Bacon 
Solution dispensing pipet, A rapid. B. J. 
OTTE, J. THompson, AND G. A. 
pT FEE Lea Cae yy Sr 
Solution, Some simple experiments dealing 
with rates of. G. W. GLEESON (Ar)... 
Solvents, Adsorption, absorption, and con- 
densation in recovery of. C. A. BULKE- 

LEY (Ab) 
Qe, TNE Cac vivccecccsaseccesess 
Solvents, Apparatus for determining boiling 
points and freezing points of. E. 
QI OI go cpas'ccaccnveeehevp 
Solvents, Methods of analysis of commer- 
cial. . H. H. Weper (Ab) 
Some chemical methods of weed destruction. 
Th Lone anD R. K. MacDowa.i 
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Some experiences in teaching general chem- 
istry to arts students for its cultural 
value. C.S. Apams (Ar) 

Some newer aspects of silicon chemistry 
Wee CCD 6 occ ccc cnbsccess 

Some practical helps in organic analysis. 

. H. CHEESMAN (Ar) 

Some recent developments 
R. K. CARLETON (Ab). 

Some simple experiments dealing with rates 
of solution. G. W. GLEeEson (Ar).. 

Sorbitol from glucose by electrolytic reduc- 
tion. R.L. Taytor (Ab) 

Sgrensen, S. P. L. (F) 

weld? a perilla, 


Spectra, A device for producing flame. A. 
Ws MY CIOL ois. cena badaee ne wk oe 
Spectroscopic analysis, A submerged elec- 
trode apparatus for. F. Topp (Ar).... 
ieuperr analysis, Apparatus for. E. 
CHANDLER (C) 
Seman A survey of infra-red. Part 
I The origin, appearance, and inter- 
pretation of infra-red spectra. R. B. 
BARNES AND L. G. BONNER (Ar) edo: bata 


in catalysis. 


tung, and. 


Spectrum analysis, The quantitative emis- . 


Pa a ee 
Stabilizers for fats, Antioxidants and. F. 
ITTKA 


Stas, Jean Servais. J. TimMERMANS (Ar).. 
Statistical evaluation of student grades in 
quantitative analysis, A. Rev. F. W. 
| ey tpt mg ia ete gt 
Steam drying oven, A convenient. 
RANDALL (Ar) 
Stearates, The versatile. 
Jr. (Ab ‘i REE eee 
Sterilization, Wool fabric. ANON. (Ab).. 
Stream pollution becomes a problem for 
chemical engineers (Ab).............. 
Structure and composition of the earth 
crust, Our knowledge of the. 
MEN CIN, oo area mk nactinieih-ai6/ ce an 48:6 
Student grades in quantitative analysis, A 
statistical evaluation of. Rev. F. W. 
TRIS ve co ooo as. ac tio: asc mrace'e acs 
Student laboratory work versus teacher 
demonstration as a means of develop- 
ing laboratory resourcefulness. P. 
GRRE CRED sooo. 3.0 0's. cece c60.ce se 
Student micro-projector, A. G. SNIDER, C. 
i AND SISTER VIRGINIA HEINES 
A brief course in commercial 
for high-school. W. C. 


J. A. SINGMASTER, 


atesenee, 
chemistry 
CurtTIs (Ar) 
Study in the establishment of a norm in 
scientific attitudes and abilities among 
ninth-year pupils, Woop 
1)” BERR i Oren trey 
Submerged electrode apparatus for pepe 
scopic analysis, A. F. Topp 
Substance showing a negative coefficient of 
solubility, Use of calcium acetate in the 
+» mena é a. XE. Bacon 
YER Pe oe i ore F 
Sugar by electrolytic reduction, Alcohols 
from. D. H. Kitverrer (Ab) 
Sugar from wood. R. ScHarF (Ab)....... 
Sugar industry in 1937, The progress made 
by the beet. W. DOrretpt (Ab) 
Sugars, Inconsistent. ANON. (Ab)........ 
Sulfur compounds and the réle of sulfur in 
relation to the activity of insulin, The 
hypoglycemic activity of organic. C. 
E. Braun, M. B. Mason, anp C. L. 
; Re a a eee 
Sulfuric acid gontact process, The latest 
extension of our knowledge of the. ‘ 
DO os 0k Hac ineeeesenshtans 
Sulphur from mineral and tar oils, The re- 
moval of. F. MuHvert (Ab)........ 
Sulphuric acid, Trends in processes, raw 
0 ee ‘and uses for. T. J. Kreps 
Ab 


Summer courses in chemical microscopy and 
Sen microanalysis at Cor- 
oem of infra-red spectroscopy, A. Part 
The origin, appearance, and inter- 


pretation of infra-red spectra. R. B. 
BARNES AND L, G. BONNER (Ar)...... 
ioe. goes to town, The dye. ANON 
Swedenhorg, Emanuel (1688- 1772). ANON. 


Count Michael 
Davis 


Symbolism of alchemy, 
rr a use of the. T. L. 
CMON ode e widd hemained teens 

Synthesis adapted to second-semester or- 
ganic chemistry courses, A. Congo 
red. E.R. Kiting (Ar).. 

Synthesis, Electrical discharges as an aid in 
chemical. P. W. ScHENK (Ab) 

Synthetic aliphatic penetrants. B.G. Wi- 
KINS AND J. N. WICKERT (Ab)........ 
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Synthetic products which are solids, A rapid 
method for drying. H. V. ALLISON 


I 0555s bai weet eVES oho 6 eho eae he 
System of the elements, A periodic. E. C. 
8. Ee A are r 
Systematic order of presentation of material 
in general chemistry, A. ; . Fr- 


SE AINE Sciguihc betes ks ba.0N 0 seh b's 


TABLE, Atomic structure and the periodic. 
R. L. Eset (Ar) 
Talis tele. ANON. CAD)..ccccccccvsesess 
Tabulating the reactions of qualitative 
analysis, A method of. S. G. Smmpson 


oS ry a Pere rer ee 
Taoist Pope, Chang Tao Ling, the first. R. 
C. Spoonsr (Ar) 
Tar, Recent British research on motor spirit 
rom. S. TupHov_meE (Ab) 
Teacher demonstration as a means of de- 
veloping laboratory resourcefulness, 
Student laboratory work versus. P. 
GOLDSTEIN A Gahhs 458 pea aha 8a o0 
Teachers in Pennsylvania’s teachers col- 
leges, Training chemistry. J. A. 
PN Per rrrrir err re 
Teachers of chemistry, Qualifications for. 
A chemist’s point of view. H. 
Rr rt corr 
Teaching a the teacher by the 
continued interest of his students), 
Measurement of. H. Beaumont (Ab). 
Teaching chemical engineering unit proc- 
esses from the quantitative aspect. D. 
Dh, PD CAE) ccccccecesccscccecsve 
Teaching general chemistry to arts students 
for its cultural value, Some experiences 
a. ©. ADAMS (Ar 
Teaching helps in college general chemistry 
textbooks, Changing conception of. 
R. E. DUNBAR (Ar) 
Teaching helps in general science textbooks, 
hanging conceptions of. P. 
SmamOns (Ab)........-eee ee eeseseee 
XVII. Teaching in ~ 35 university. J. P. 
Montcomery (Ar 

Teachi of ch 
element 

Ar 


=. ‘The inspirational 
M. CROSSLEY 





in the. 
Teaching of high-school chemistry, The 
history of chemistry and its place in the. 
B. JAFFE (Ar)......---eseeeeeessecs 
Teaching of organic chemistry, A considera- 


tion of the how in the. E. F. Decsr- 
DS oc haa gus ais phe s)he a A.s dae bien 
Teaching of eo od a by the 
semi-micro met G. W. 
SMITH (Ar) SE EP T rT Er rere 


Teaching of science at the College of Wil- 
liam and Mary in Virginia, Early. G. 
_ 4. rer 
Teaching, The 7“ a . first- year college 
chemist GLASOE 
Technologica pe tS. of the last few 
years in the manufacture of glass, The 
chemical. R.Scumipt (Ab)......... ° 
Technology for industry, Preventive. G. 
i | rrr rerr rr rrr 
Temperature research—I, Low. The pro- 
duction and measurement of low tem- 
peratures. D. J. WitLIAMs (Ab)..... 
Tendencies disclosed by curriculum inves- 
tigations in higher education and their 
implications for science teaching in 
elementary and high schools. A. W. 
Hourp ( 
Test for tin in the presence of antimony, A 
qualitative. D. Boox (Ar).......... 
Test-tube support. I. A. Koren (Ab)..... 
Tetraethyl lead and observations on the 
volatility of tetraethyl lead, The de- 
tection of lead from. H. SreBpEeNECK 
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Textbooks, Changing conception of teaching 
helps in college general chemistry. 4 
DUNBAR 
Textbooks, Historical materials in college 
eneral chemistry. R. E. DuNBAR 
Texts, What ought to be the content of 
health materials in high-school chem- 
istry? . O. FRANK (Ar) 
Thallium poisoning. G. KUNKELE Sai 
The mineral rr industry in 1936. 
Kissurinc (Ab 
Thermodynamics, A Presentation of the 
fundamentals of. W. E. ROSEVEARE 


oe re rer rere er er, 
Thermodynamics i in the undergraduate cur- 
riculum in chemical engineering. A. 
BE; PONCE). odin oat oaesucwsiees 
Thermoregulator, A laboratory. H. M. 
WADDLE AND IMHOFF ( 
Three-phase emulsion, Inversion of an in- 
teresting. J. M. Anprgas (Ar) 
Tie-lines, Methods for the graphical repre- 
sentation of quaternary systems involv- 
ing reciprocal salt pairs, making pos- 
sible the extrapolation of. hes . E. Riecr 
AND C. M. Loucks (Ar). 
Time to retire. G. Cook (Ar). 
Tin in the presence of antimony, A qualita- 
tive test for. D. Book (Ar 
Titration, Notes on. I. Lin (Ar).. 
Titrimetric determination of phosphoric 
acid, Anew. W. Ratuye (Ab)....... 
Topic illustrations in general science text- 





books (1911-1934), Changing concep- 

tions of. M. P. Summons (Ab)...... 
Tough soap films and bubbles. 6G. a: 

RN ENG) 06:5 4a oaeeeeaeneae <eauee 


Training chemistry ‘teachers in Pennsyl- 
vania’s teachers egeyeee a hoo a 


naire ‘geochemistry, Present. R. C. 
BELLS 
Trends in processes, raw materials, and uses 
~ sulphuric acid. KReEpPs 
ge thar aged oe wegen one 
chemistry, Sealed. E. L. 


in qualitative organic 
Brown, N. 


a anp G,. S. LEARMONTH 
Tung, and soy, Chia, perilla. ANon. 
Twenty-fifth anniversary of the Laue dia- 

ee ee aaa 


Two new color indicators derived from beta- 
naphthylamine. H. E1cHLerR (Ab).... 


UNDERGRADUATE chemical engineer- 
ing course, Integration of fundamentals 
in the last year of the. B. F. Dopce 

Undergraduate curriculum in chemical engi- 
neering, Thermodynamics in the. 

B. Newman (Ar) 


- Undergraduate with the chemical library, 


_ uainting the. J. R. Sampry 


Unit processes from the quantitative aspect, 
Teaching chemical <ngontne. a, 
CI ccs ccac care sieeens 
Urbain, Georges (F).. Seana a paraee ai 
Urbain, Prof. Georges. ANON. (Ab)....... 
Use of calcium acetate in the demonstration 
of a substance showing a negative co- 
efficient of solubility. E. K. Bacon 





OO Se errr re re 
Uses for sulphuric acid, gaa in processes, 
raw materials, an KReEpPs 
eR SIT re Pee rin 
Uses of examinations, The. B. C. 
DRICKS AND F. P. Frutcuey (Ar)..... 
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Important New McGraw-Hill Books 





Norris and Young’s 
TEXTBOOK OF INORGANIC CHEMISTRY FOR COLLEGES 


New second edition 


By James F. Norais, Professor of Organic Chemistry, and Ratpu C. Youne, Assistant Professor of Chem- 
istry, Massachusetts Institute of Technology. International Chemical Series. 770 pages, 51/2 X 8. $3.75 


This standard text has been thoroughly revised, with the cooperation of a coauthor whose interests lie in the field of 
inorganic chemistry, to cover the important developments in chemistry which have taken place since the publication 
of the first edition. The pedagogical aspect of the presentation of the new material has constantly been kept in 
mind. The authors develop the consideration of such subjects as atomic structure, electronic valence, isotopes, 
radioactivity, the modern dissociation theory, etc., to such an extent and in such a way that the beginning student 
can follow the discussions and understand the significance of the views presented. Like the successful first edition, 
the present revision defers consideration of the more abstruse material until the student has gained some familiarity 


with chemical phenomena and with the language of science. 


Other Recent Books in Chemistry 


Soule’s Schmidt and Allen’s 
LIBRARY GUIDE FOR THE CHEMIST FUNDAMENTALS OF BIOCHEMISTRY, with LABORATORY 
By Byron A. SouLE, University of Michigan. International EXPERIMENTS 
Chemical Series. 302 pages, 5!/2 X 8. $2.75 By Cart L. A. Scumipt and Frank W. ALLEN; University of 
California. International Chemical Series. 388 pages, 54/2 X 
Reedy’s 8. $3.00 
THEORETICAL QUALITATIVE ANALYSIS 
By J. H. Reepy, University of Illinois. International Chemical Wilkinson’s 
Series. 447 pages, 51/2 X 8. $3.00 
een IN QUANTITATIVE CHEMICAL ANALY- 
Groggins’ New second edition 
UNIT PROCESSES IN ORGANIC SYNTHESIS B ? 
re y Joun A. WiLkinson, Iowa State College. International 
New second edition Chemical Series. 157 pages, 51/2 X 8. $1.75 


Edited by P. H. Grocains, U. 8S. Department of Agriculture. 
Chemioal Engineering Series. 749 pages,6 X 9. $6.00 
Robinson and Gilliland’s 


Huntress’ 
ELEMENTS OF FRACTIONAL DISTILLATION 
PROBLEMS IN ORGANIC CHEMISTRY New third edition 
By Ernest Hamuin Huntress, Massachusetts Institute of 
Technology. International Chemical Series. 270 pages. 51/2 By Ciarx S. Rosinson and Epwin R. Griuianp, Massa- 
x8. $2.25 chusetts Institute of Technology. International Chemical 
Series. 268 pages, 51/2 X 8. $3.00 


Arthur and Smith’s 


SEMI-MICRO QUALITATIVE ANALYSIS Jenkins and DuMez’s ’ 
By Paut Artuor and O. M. Smrru, Oklahoma A. & M. College. QUANTITATIVE PHARMACEUTICAL CHEMISTRY 


International Chemical Series. 198 pages, 5!/2 X 8. $2.00 Slate: tose ailition 
Timm’s By GLENN L. JENktns, University of Minnesota, and ANDREW 
G. DuMeEz, University of Maryland. McGraw-Hill Publica- 


AN INTRODUCTION TO CHEMISTRY tions in Pharmacy. 466 pages, 5*/2 X 8. $3.50 
New third edition 
By Joun A. Tm, Yale University. International Chemical 


Series. 568 pages, 51/2 X 8. $3.50 Jordan and DeKay’s 
QUALITATIVE ANALYSIS FOR STUDENTS OF PHARMACY 
Schoch and Felsing’s AND MEDICINE 


New second edition 


GENERAL CHEMISTRY 
By Eucens P. Scuocu and Wiiu1am A. FEtsine, University of By Cuartes B. Jorpan and Henry G. DeKay, Purdue Uni- 
i. International Chemical Series. 520 pages, 5!/2 X 8. bre —" Publications in Pharmacy. 178 pages, 
i 51/2 X 8. 3 


‘ 
Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street New York, N. Y. 
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TRADE ANNOUNCEMENTS 


pH Papers 

Paul Frank, 456 Fourth Avenue, New York City, offers ‘“‘pH 
Papers” in a variety of series and numbers covering the entire 
pH range for all aqueous solutions. 

pH Papers are strips of a special paper, impregnated with a 
highly sensitized indicator and a number of control bars (colors), 
each bar being of a different color and representing a definite 
pH value. When these strips are dipped into the solution for one 
or a few seconds (the length of time required depending largely 
upon the salt content of the solution) the indicator will change 
color. By comparing the color of the indicator with the colors 
of the control bars, the pH value can be read off instantaneously. 

The advantages and the great ease of this method are too ob- 
vious to need much stressing. They are especially great in in- 
dustrial operations where the operators can do their own testing. 
For field work these pH Papers are ideal. 

No apparatus or indicator-solution is required. Just a strip of 
pH Paper, nothing else. There is also no more need for taking 
samples. The test is made right at the tank or container. Any- 
body can do it immediately. 

pH Papers come in handy boxes, easily carried, and containing 
two hundred strips of a number. Any particular number usually 
extends over a pH range of 1.5 pH or more. pH Papers will not 
deteriorate with age. 


New pH Slide Comparator 


A new Slide Comparator for the colorimetric determination of 
pH, chlorine, and phosphates has been developed by W. A. Tay- 
lor & Co., 872 Linden Avenue, Baltimore, Md. 

The new outfit is molded entirely from plastic. Radical 
changes in design have resulted in marked improvement in ap- 
pearance, durability, and ease of handling. The weight has also 
been considerably reduced. All pH, chlorine, and phosphate 
values, as well as the indicator names, are engraved in white 
directly on the plastic slides. Improved catches are used to 
hold the top on the base and all metal parts are rustproof. The 
whole outfit, including the slide is 10 in. long, 2!/3 in. wide, and 
4 in. high and weighs only 1!/2 Ib. 

The new Comparator consists of a slide and a base. Each 
slide contains 9 color standards alternating with ampoules of 
distilled water. All color standards are guaranteed by the manu- 
facturer to maintain their accuracy for a period of 5 years. 

The base contains 2 vials of indicator solution, with 0.5-cc. 
pipettes, 5 5-cc. test-tubes, and a piece of etched glass in a special 
compartment. Determinations are made by filling three of the 
test-tubes with the test sample, adding 0.5 cc. of indicator solu- 
tion to the middle one, placing the slide on the base and moving 
it back and forth until the test sample matches one of the color 
standards. The pH, chlorine, or phosphate value is then read 
off directly from the values on the slide. One base can be used 
with any number of color standard slides. Full information on 
these outfits can be obtained from the manufacturer. 


New Respirator for Organic Vapors, Acid and Ammonia Gases 


A new, rubber-constructed respirator has just been perfected 
to protect the lungs of those who must work where injurious 
gases and fumes prevail. It is a twin filter type respirator 
equipped with twin cartridges of special charcoal for organic 
vapors, soda lime for acid gases, and copper sulphate for ammonia 
gas. 

Cartridges are easily removable and quickly replaced by new 
ones whenever desired. Air filter apertures have been placed 
back at cheek location for perfect distribution of its exceptionally 
light weight. Exhalation valve has been located close to mouth 
for positive elimination of breathed air. 

Face piece is of soft rubber that makes an air-tight fit. A face 
cloth is provided both for comfort and as a safeguard against 
dermatitis. The trade name is DUPOR No. 10, made by H. S. 
Cover, South Bend, Indiana. 
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New Inexpensive Micro Oven 

A new inexpensive Micro Oven has just been announced by the 
Fisher Scientific Company, 711 Forbes Street, Pittsburgh, Pa. 
This oven is designed to accommodate micro crucibles, beakers, 
and other containers that are likely to be “‘lost,’’ tipped over, or 
contaminated in the laboratory’s large oven. This Micro Oven 
provides temperatures from 40 degrees Centigrade to 125 de- 
grees Centigrade in the air chamber. The heating unit is a ther- 
mostatically controlled hot plate which will reproduce and main- 
tain even temperatures. The temperature of the hot plate is 
regulated by adjusting the thermostat within the plate. 

The hot plate has a chromium-plated top which is four inches 
in diameter. The air chamber, which rests on the hot surface, is 
made of Pyrex brand glass. It is easily removable by means of a 
fiber handle at the top. Temperature readings within the Oven 
can be made by inserting a thermometer through the fiber handle. 
A glass platform is supplied with the Oven so that materials can 
be held above and out of direct contact with the heating surface. 


Acme Gas Masks Nos. 4 and 4A Approved by U. S. Bureau of 
Mines 

The Acme Protection Equipment Company, Inc., 3620 Liberty 
Ave., Pittsburgh, Pennsylvania, manufacturers of respiratory pro- 
tective devices, announces Official Approvals of Acme Full Vision 
Gas Masks Numbers 4 and 4A for organic vapors by the United 
States Bureau of Mines. 

An outstanding and exclusive feature of these new masks is 
the Full Vision safety glass lenses which permit the wearer to see 
the same as when not wearing a mask. Another exclusive and 
important feature is the dead air check valves on the outlet ends 
of the fresh air ducts. These valves automatically open and 
close upon inhalation and exhalation, and prevent the accumula- 
tion of exhaled breath in the fresh air ducts. 

A light weight, all-rubber face piece, fully molded and cured 
to master face fitting proportions, provides the wearer with the 
utmost comfort. There are no rivets, threads, or adhesive tape 
pads to irritate the face, and the head harness buckles are in- 
corporated in such a way as to eliminate uncomfortable pressure 
points on the wearer’s face and forehead. 

The new Acme Full Vision Gas Mask weighs less than any 
other approved Gas Mask. 

Copies of informative new literature just off the press, desig- 
nated as Folder M387, may be secured from the manufacturer. 


Rectifier for Arcs 

School and college laboratories use instruments that have as a 
light source arc lamps that use 6 millimeter carbons. These 
lamps will operate AC or DC, but DC operation is preferred 
because it results in the brightest possible image on the screen. 
It is a characteristic of a DC arc that it is most intense at one 
small spot on the negative carbon and this makes it easy for the 
operator to align the light source on the optical axis of the pro- 
jector and maintain a steady, continuous arc. There also is the 
advantage that the arc strikes quickly and is maintained easily, 
free from sputtering and troublesome interruption. 

To provide DC of the proper characteristics for all makes of 6 
millimeter carbon arc lamps the portable Raytheon Rectifier, 
catalog number 1072, has been designed to convert 115 volts AC 
to 60 volts, 5 amperes DC. 

Compactness and high efficiency both result from the use of a 
new Raytheon RX-207 tube to obtain rectification and a built-in 
efficient current limiting transformer, which gives the same 
operating results formerly obtained only with wasteful external 
ballast resistors. There are no adjustments. You simply plug 
the Rectifier into the 115-volt AC supply and plug the arc lamp 
into the DC output receptacle. 

An illustrated bulletin has been prepared giving prices and a 
full description, which may be obtained by writing Raytheon 
Manufacturing Company, Willow St., Waltham, Massachusetts, 
and requesting Bulletin D148-237. 











